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Minovar is a nickel alloyed cast iron 
that successfully minimizes dimen- 
sional changes in precision equip- 
ment, even under wide temperature 
changes. 

Accuracy of machine tools, dies, 
instruments, gages and similar de- 
vices may hg effectively increased 
by using this low expansion iron 
for spindle carriers, work mounts, 
bridges and other cast parts requir- 
ing dimensional constancy within 


tolerances as low as 0.0001”. 

Minovar has a linear coefficient 
of thermal expansion approximate- 
ly one-third that of plain cast iron. 
It surpasses gray iron in toughness 
and is comparable in vibration 
damping capacity, gall resistance 
and machinability. 

Large or small, simple or intri- 
cate cast forms may be produced in 
Minovar about as readily as you 
produce gray iron castings. 

We invite consultation on the 
use of Minovar nickel cast irons. 
Send us details of your problems 
for our recommendations. 
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MINOVAR INCREASES MACHINE TOOL PRODUCTIVE TIME 


Need for warm-up before precision machine 
tool jobs can be set, and need for frequent 
readjustment during operation, cause pro- 
duction delays. The Heald Machine Company, 
builders of precision boring and grinding 
machines, found a solution to this problem by 
specifying Minovar for cast components re- 
quiring maximum dimensional stability to pro- 
duce work accurate to a few ten-thousandths, 





EMBLEM OF 


Over the years, International Nickel has accumulated a fund of useful 
information on the selection, fabrication, treatment and performance 
of alloys containing Nickel. This information and data are yours 


for the asking. Write for “List A” 


of available publications. 





When precision equipment calls for LOW EXPANSION CAST IRON... 


MINOVAR CASTING PERMITS FASTER 
PRODUCTION OF STRIP STEEL 


Strip thickness in ten-thousandths are 
reliably indicated with the Pratt & 
Whitney Electrolimit Continuous Gage 
shown in inset, allowing rolling speeds 
to reach 3500 feet per minute as against 
a 300 maximum with hand measuring. 
Main gage head casting dimensional 
variation due to thermal changes mus: 
be held to the absolute minimum, hence 
this important part is cast in low ex- 
pansion Minovar cast iron. 
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Ir Alexander Graham Bell could 
look at the microwave antenna in 
the illustration, how quickly his 
mind would go back to his own ex- 
periments, 67 years ago! 

For in 1880 the inventor of the 
telephone had another new idea. 
Speech could be carried by electric 
wires, as Bell had demonstrated to 
the world. Could it be carried also 
by a light beam? 

He got together apparatus—a tele- 
phone transmitter, a parabolic re- 
flector, a selenium cell connected to 


vs 


Worts that rode 


on a beam of light 














handphones—and “threw” a voice 
across several hundred yards by 
waves of visible light, clectromag- 
netic waves of high frequency. 
Bell’s early experiment with the 
parabolic antenna and the use of 
light beams as carriers was for many 
years only a scientific novelty. His 
idea was far ahead of its time. 
Sixty years later communication 
by means of a beam of radiation was 
achieved in a new form—beamed 


microwave radio. It was developed 
by Bell Telephone Laboratories for 
military communication and found 
important use in the European the- 
ater. In the Bell System it is giving 
service between places on the main- 
land and nearby islands and soon 
such beams will be put to work in 
the radio relay. 

In retrospect, Bell’s experiment 
illustrates once again the inquiring 
spirit of the Bell System. 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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FORTHRIGHT EXPRESSION 

THe Epitor.—As a relatively new member of Army Ordnance 
Association may I congratulate the editors on an editorial policy 
which is so evidently forthright and honest in expression con- 
cerning preparedness matters which are so close to the hearts of 
every citizen—or should be at least. I have access to no periodical 
from which a more clear-cut analysis of current questions can 
be gained than from ARMY ORDNANCE. 


Atlanta, Ga. Henry W. Havens 


ALL-WEATHER BATTERY 


Tue Epitor.—In the program printed for the Army Ordnance 
Association’s meeting at Aberdeen in October, one of the ob- 
jectives was to be the development of a battery for use in all 
kinds of weather. | have asked Mr. George W. Vinal, the 
chairman of our Battery Manufacturing Committee, about this 
matter, and he has given me the following information: 

“Batteries for use under extreme conditions of temperatures 
have been a subject of investigation throughout practically all 
the war period. You doubtless realize it is very difficult to make 
one type of battery which may be used equally well at high 
temperatures and at subzero temperatures. The effect of low 
temperatures is to increase the resistivity and the viscosity of 
the electrolyte while at the same time reducing the rate of 
chemical reaction. High temperatures, on the other hand, ac- 
celerate the local action within the batteries and in general 
result in short shelf-life. The Bureau has developed several low- 
temperature type batteries, some of which found use during the 
war, including the perchloric-acid battery and dry cells to 
operate at temperatures below which ordinary cells are inopera- 
tive. These, however, are the so-called one-shot batteries. Some 
work has been done by manufacturing companies in developing 
storage batteries which have a better low-temperature char- 
acteristic than the ordinary type.” 

The Army Signal Association will continue to work toward 
the solution of this problem. 
Washington, D. C. Bric. Gen. S. H. SHERRILL, Ret. 

Executive Secretary, Army Signal Association 


STILL WELL POSTED 


THE Epitor.—While recovering from an attack of malaria re- 
cently, I read the January-February 1946 issue of Army Orp- 
NANCE and especially enjoyed Col. Harold S. Morton’s article 
about the VT fuze. I spent over two years at Bengal Air Depot 
near Calcutta. Bengal Air Depot was the largest Air Service 
Command installation outside the continental limits of the United 
States and was the Army Air Forces general depot for the 
whole China-Burma-India Theater. After the late General 
Stilwell was recalled to the United States, CBI was divided 
into two theaters—the India-Burma and the China Theaters. 

Being the ammunition noncom (MOS: 505) at the depot, 
it was my job to ship certain ammunition items to combat units 
throughout the theater. Among these items were Azon flares 
and fuzes and VT fuzes. 

Although I’ve been out of the Army for some time, ARMY 
OrpNANCE keeps me well posted on the latest in ordnance de- 
velopment. Keep up your swell work. 


Summit, Il. Jouw N. Tomicu 
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YOU CAN’T BEAT EXPERIENCE mn 
THAT STAYS “YOUNG” 
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During more than forty years, American Steel Foundries 
&£ has grown to prominence for a very good reason—the Cast-Stee! Side Frame for Freight Car Trucks 
ability to make fine cast steel... experience kept ‘“‘young”’ 


by the constant search for better metals, better methods. 


Much of this production is used in the transportation 


field—on freight and passenger trains, and on trailer- 





trucks—tough assignments where outstanding service 
earned the A.S.F. reputation for progress, quality, de- 
pendability. And nothing has contributed more to this Cast-Stee! Bolster for Freight Car Trucks 
success than the A.S.F. engineering staffs and research 


laboratories, both unexcelled in the industry. 


Whatever your casting needs, you'll find A.S.F. ready 


with many plants, many specialists, and a priceless 





' knowledge of modern metals. Recommendations on 


specific applications, and a real personal interest in 
Cast-Stee!l Coupler and Yoke for Passenger Cars, 


: your problems, are yours for the asking. Locomotives, and Tenders 


AMERICAN STEEL FOUNDRIES 


| CHICAGO 


MINT-MARK OF C) FINE CAST STEEL 
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Spiral End Mills 
*Milling Machine Standard Taper Shank 
Brown & Sharpe Taper Shank 
Morse Taper Shank 
Straight Shank 


Two Lipped Spiral End Mills —Small Helix Angle 


*Milling Machine Standard Taper Shank 
Brown & Sharpe Taper Shank 


Two Lipped Spiral End Mills 
*Milling Machine Standard Taper Shank 
Straight Shank 


Long Spiral End Mills 
Single End — Straight Shank 
Double End 


Long Two Lipped Spiral End Mills 
Single End — Straiaht Shank 
Double End. 


| IBS 
@ From this extensive line you can select the End Mills 
that meet your particular needs — with the confidence 
that each End Mill will give you the maximum produc- 
tion. These fast, free cutting Brown & Sharpe End Mills 
with low power consumption are listed in Small Tools 


Catalog No. 34. Copy sent on request. Brown & Sharpe 
Mfg. Co., Providence 1, R. I., U.S.A. 


We unge buying through the Distributor 


*For use with Cutter Adapters with Cam Lock 


BROWN & SHARPE 
CUTTERS 
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PROXIMITY TORPEDO EXPLODER 


Successful wartime development of a proximity fuze for tor. 
pedoes which explodes these weapons without actual contact was 
recently announced by the Navy Department. 

The Navy also disclosed that it will equip eighty submarines 
with Schnorkel, the German “breathing” device which enables 
submarines to cruise under water at high speed on their Diesel 
engines, thus enormously extending their submerged range. 

The new torpedo exploder, the Mark IX, can detonate a 
torpedo at a distance from the target ship by means of the 
vessel’s magnetism. It was developed by the applied physics 
laboratory, University of Washington. 

The Mark IX has these advantages: 1. Firing is not dependent 
on contact with a ship. 2. Target area of the ship is increased, 
3. Torpedoes can be set for greater depth where they will op- 
erate with more accuracy. 4. Damage is greater because explo- 
sions under the keel are more destructive, especially against 
heavily armored fighting craft. 


PERMANENT CIVILIAN BEFENSE 


Secretary of War Patterson recently appointed a board of 
officers consisting of Maj. Gens. Harold R. Bull, president, 
Percy W. Clarkson, Robert W. Douglass, and William H. Ar- 
nold, and Brig. Gen. Blackshear M. Bryan to study the question 
of civil defense for the United States in so far as it pertains to 
War Department participation in this essential part of national- 
defense planning. Continuous study on this vital matter has been 
in progress in the War Department for the past several months 
and it is planned to consult with outstanding civilian authorities 
in industry and the Government. 

With the recent developments in biological warfare, atomic 
bombs, and guided missiles, the Army believes that the next war 
will start with a surprise attack on United States industries. 
The removal of key defense industries from large cities to re- 
mote areas and the possibility of moving some of these industries 
underground will be studied, as well as these aspects : camouflage 
of cities and radar countermeasures, screening of industrial em- 
ployees against sabotage, obstacles to landings by enemy planes 
near vital installations, damage and fire control, evacuation of 
civilian injured, and air alerts. 


MULTIMILLION DOLLAR SALVAGE JOB 


Nearly $150,000,000 worth of Quartermaster Corps equipment 
has been salvaged, repaired, and returned to Army stocks for 
reissue in one year’s postwar operations. Clothing and textiles 
constitute about sixty-seven per cent of the total salvage, but 
no garments are repaired unless inspection reveals that at least 
seventy-five per cent of the original wearability remains and 
that when repaired they will be suitable for wear by a well- 
dressed soldier. If they are worn or damaged below this standard, 
they are transferred to the War Assets Administration to be sold 
either as second-hand items or as bulk materials. 


GLIDING TORPEDO 


A recently revealed weapon of World War II is the GT-1, a 
glider carrying a standard 2,000-pound aérial torpedo. The glider 
torpedo can be carried by B-17’s or the smaller B-25, releasing 
the GT up to twenty-five miles from a surface target. The 
missile was designed for use against ships concentrated in a 
harbor or in convoy. The GT cannot be remotely controlled in 
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We didn’t 
write this statement — 


7 EXPERIENCE DID! 
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Millions of miles of experience it encounters, Bendix-Westinghouse Air 
under every conceivable condition Brakes can add safety, driver satisfaction, 
stands behind the statement ““The Best and economy to your business. Let your 
Brake is AIR”—a statement that every Bendix-Westinghouse distributor show 
truck and bus operator knows to be a _—you how simple and inexpensive it is to 
fact! And experienced operators also modernize your present equipment with 
know that the finest Air Brakes bear the Air Brakes, or assist you in selecting, 
name Bendix-Westinghouse—the oldest, for new equipment, the right kind of 








largest, and most progressive manufac- Air Brakes for the specific job. 
turer in the field. Regardless of the type —_BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY 
of equipment you operate or the terrain ELYRIA, OHIO 
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ANN ARBOR 


ANN ARBOR - 


KING-SEELEY’S 


Service Record 


The records show that between Febru- 
ary, 1941, and August, 1945, King-Seeley 
employees produced and delivered to 
our Armed Forces more than 385,000,000 
pieces of special war materials. In addi- 
tion to this, more than 1,000,000 pieces of 
regular production items such as gover- 
nors, gauges, and speedometers for both 
combat and supply vehicles were produced. 


We feel justly proud of this record and 
the sixth Army-Navy “E” Award given us 
May 12, 1945, in recognition of this 
accomplishment. If necessary, we ‘can do 
it again, but right now we are devoting 
all our energy to the production of peace- 
time civilian goods to the end that all may 
enjoy true prosperity. 


LING-SEELEY ° 
(ORPORATION 


MICHIGAN 


PLANTS IN 
GRAND RAPIDS + 


YPSILANTI 
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New Developments 





flight without carrying additional guiding equipment. It has a 
glide ratio of 6 to 1 and takes 3% minutes at 260 miles an hour 
to reach its target from 10,000 feet altitude. 

The missile has a paravane which is freed before launching 
and suspended by a cord twenty feet long beneath the torpedo, 
The other end of the cord is fastened to a detonator on the 
glider framework. When the paravane strikes the water it Creates 
sufficient drag to discharge the detonator, blowing off the air- 
frame and permitting the torpedo to make a clean entry into the 
water. While in flight, the GT is stabilized by a directiona} 
gyro unit, and its accuracy is determined by aiming before 
release. The airframe is also adaptable for use with new ship- 
seeking torpedoes. 


SPECTROSCOPIC RESEARCH AT M.LT. 


The program of reconversion from wartime projects to peace- 
time activities at the Massachusetts Institute of Technology in- 
cludes reorganization of the spectroscopy laboratory and exten- 
sion of its facilities for coOperative research and graduate 
instruction. During the war the laboratory was devoted almost 
entirely to work for the Manhattan District. It is now in process 
of reconversion and will shortly have facilities in working order 
for research in all principal fields of spectroscopy. Specific re- 
search programs have been planned in wave-length and intensity 
measurements; ultraviolet, visible, and infrared absorption 
spectrophotometry, and the Raman and Zeeman effects. 


AIRCRAFT PROPULSION DEVELOPMENT 


Besides the development of better and more powerful reciprocat- 
ing engines, such as the Lycoming 5,000-horsepower engine pro- 
ducing almost twice the power of any other reciprocating aircraft 
engine, the Army Air Forces is conducting an intensive study 
of more powerful aircraft fuels. Researchers are concentrating, 
too, on new American-designed turbo-jet and gas turbine pro- 
peller combinations ; advanced versions of pulse-jet and ram-jet 
engines and rocket devices with thrust values ranging from 
3,000 to 8,000 pounds and power equivalents from 3,000 to more 
than 15,000 horsepower. 

Another AAI agency has been conducting extensive explora- 
tion into the field of atomic energy as a means of propulsion for 
aircraft. So much progress has been made that a development 
contract has been awarded to the engine division of the Fair- 
child Aircraft Corporation. 

Other AAF projects planned or presently under development 
include the testing of the XB-45 North American 4-engined jet 
bomber and the XB-46 Consolidated Vultee jet bomber. Both 
these ships are expected to fly before spring. A modification of 
the Northrup flying wing equipped with jet engines is also ex- 
pected to fly soon, and the XB-36 equipped with six new Lycom- 
ing 5,000-horsepower engines should be air-borne by May. 


ELECTRIC TORPEDO DEVELOPMENT 


Westinghouse Electric Corporation is making contractual ar- 
rangements with the Naval Bureau of Ordnance for continued 
work on the electric torpedoes used with devastating effect in 
the Pacific war, and a new building, 41 by 412 feet is being 
constructed at Sharon, Pa., at a cost of $192,000 to house the 
development work. Products will be shipped directly to the 
Navy, but Westinghouse will continue to do much of the testing, 
retaining a site on Lake Pymatuning in northwestern Pennsyl- 
vania for that purpose. 


WORLD'S DEADLIEST POISON 

A new superdeadly poison, the most potent known to man, 
has been developed by the special projects division of the 
Army’s Chemical Warfare Service. An innocent-looking crystal- 
line toxin, the poison is so powerful that a cubic inch of it, 
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Timken Axle-equipped 6-wheel vehicles carry, move and stop gigantic 
loads like this in Washington forests where steep grades are the rule. 


on jobs like this 


Huge heavy-duty vehicles like this ome are today 
licking bigger and tougher jobs than ever before 
in history. 


Here’s what this means to the Army: 
These big civilian jobs provide a proving ground 
for bigger, heavier rolling equipment for the 
Army. New developments perfected here will 
enable us to help the Army keep ours the most 
advanced fighting equipment in the world. 
Peace insurance starts here. 


The Accepted Standard for Axles and Brakes for 
heavy-duty vehicles is TIMKEN. For 40 years, Timken 
engineers have worked closely with the Army to make 
our heavy military vehicles the biggest and best in 
the world. 


Timken Axle Engineering Research will continue 
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in the laboratories and in the field to advance still 
further our country’s commercial hauling giants, and 
to co-operate in every way possible to make our mili- 
tary vehicles the world’s best. 







TIMKEN. 
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TIMKEN 
AXLES 


THE TIMKEN-DETROIT AXLE COMPANY, DETROIT 32, MICH. 
WISCONSIN AXLE DIVISION e OSHKOSH, WISCONSIN 
TIMKEN AXLE BRAKE DIVISION + DETROIT 32, MICH. 
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Shoot “Shur Shot” Shells 
with NEW Remington Crimp 


No more blown patterns! That’s why Remington 
Shur Shot shells with the New Remington Crimp make 
skeet even more fun—scores even higher. This remark- 
able development by Remington eliminates the top 
wad which, in ordinary loads, gets in the way of the 
shot charge about 8 times out of every 100 shots, caus- 
ing uneven distribution or wide scattering of pellets. 
The New Remington Crimp leaves no “‘holes”’ or thin 
areas for targets to slip through. 

Remington Shur Shot shells have exclusive Klean- 
bore non-corrosive priming and uniform velocity to 
get the shot pattern out there fast. Also exclusive 
green, corrugated bodies, progressive burning powder, 
improved wet-proofing, and patented top seal. 


Made in 12-, 16-, and 20- gauge skeet loads and 12- 
gauge trap. For free literature, write Remington Arms 
Company, Inc., Bridgeport 2, Conn. 


emime¢ton, 
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“If It’s Remington—It’s Right!’’ 





Here’s the Smooth-Swinging “‘SPORTSMAN” 






Skeet shooters everywhere call this easy-handling 
autoloader the perfect gun for skeet. Superb balance, 
single sighting plane, and lightning-fast action permit 
complete concentration on the target. 


Kleanbore and Sportsman are Reg. U. S. Pat, Off.; Shur Shot is a trade mark 
of Remington Arms Co., Inc. 
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roughly an ounce, is potentially able to kill every person living in 
the United States and Canada. 

Dr. Gerald Wendt of New York City, editorial director of 
Science Illustrated Magazine, declared in a Genera] Electric 
Science Forum address: “The United States has already spent 
$50,000,000 in research on it, a small sum compared with th 
cost of radar and the atomic bomb. Most startling are typ 
facts: These killers are invisible, microscopic in size, capable of 
spreading to reach every living enemy; and they can be easily 
and cheaply prepared by any belligerent who has as much as 
brewery and the skill to operate it. If any small nation is compe- 
tent in biological warfare, a large nation, even with atomic 
bombs, may be helpless against it.” 

The new poison, Dr. Wendt said, is the most potent known to 
man. It is so powerful that less than a seven-millionth of , 
gram—a quantity too small to see—is enough to kill a map 
This means that one gram is enough to kill 7,000,000 human 
beings, and an ounce is potentially enough to kill 180,000,000. 

There are other new biological weapons, Dr. Wendt asserted, 
that “operate through the slow agony of starvation. It is the 
attack on plants and animals which comprise the food supply 
of the enemy.” 


ROCKETS AID STUDY OF IONOSPHERE 


The first successful study of the lower ionized layers of the 
upper air regions was completed at White Sands, N. Mex., when 
an Army Ordnance V-2 guided missile containing special instru- 
ments rose to an altitude of 63.5 miles. The ionosphere data was 
recorded on the ground through the use of an oscilloscope 
which visually showed the reaction of the various layers of the 
upper air regions on radio waves of different frequencies. Movies 
were taken of the oscilloscope findings and will be studied by 
technicians. 

The V-2 program at White Sands will be extended to May 
1948 and will include firing a total of fifty V-2 guided missiles. 
The present series was scheduled to end after twenty-five mis- 
siles had been fired. Though the actual V-2’s have been available, 
special heads must be fabricated and additional parts secured. 


RECOILLESS FIREPOW ER 


Recent increase in strength of the Infantry division in num- 
bers of troops and in firepower centers attention on recoilless 
rifles. These weapons, which are hand-carried in the smaller 
sizes but still have the firepower of light artillery, performed 
handsomely in the Battle of the Bulge and in certain Pacific 
operations. The new Infantry division will have more than a 
hundred of them, and thus will possess unprecedented artillery 
firepower of the shoulder-fired and tripod-mounted types. 


UNDERWATER AIRCRAFT 


The Navy Department is experimenting with models of 
amphibious combat planes. If experiments are successful, the 
Navy will have a combat plane that can land at sea, submerge 
for long periods to escape detection or pursuit, and afterward 
take off to conclude its mission. The Navy hopes that under- 
water operation of such a plane would enable it to escape radar 
detection, pursuit by enemy planes, and guided missiles. 

The plane will probably be jet-propelled, with the air vents 
automatically closing when the plane submerges. A strongly built 
framework will enable the plane to withstand water pressure. 
When submerged, another type of power will be used to enable 
the plane to dodge depth charges. 


INTELLIGENCE IN WAR AND PEACE 


The House Military Affairs Committee has called for the 
creation of a permanent authority to codrdinate all Government 
intelligence activities and ensure this Nation against attack. 
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Industries locating in this area have these outstanding advantages: Railroad Center of the United States 
World Airport * Inland Waterways ° Geographical Center of U. S. Population * Great Financial Center 
Leader in Iron and Steel Manufacturing * Good Labor Relations Record * 2,500,000 Kilowatts of 
Power * Good Government * Good Living * Good Services for Tax Dollars. 
«lhl Many of these businesses have made use of our staff of trained industriol engineers to 
~~ secure factual information about the many economic resources of this crea. On request this 
research group will make a special detailed study, for your business, of the various fac- 
tors which make Chicago ond Northern Illinois such a strategic industrial location. This 
work is carried on without charge. All inquiries are handled confidentially and promptly 
For more information, communicate with the 
TERRITORIAL INFORMATION DEPARTMENT 
Marquette Building—140 South Dearborn Street, Chicago 3, Illinois—Phone RANdolph 1617 
COMMONWEALTH EDISON COMPANY . PUBLIC SERVICE COMPANY OF NORTHERN ILLINOIS 
WESTERN UNITED GAS AND ELECTRIC COMPANY «“ ILLINOIS NORTHERN UTILITIES COMPANY 
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MILITARY 
VEHICLES 
of all Types 


Combat Tanks * Armored Cars * Scout 
Cars * Reconnaissance Cars * Offi- 
cers Cars * Ambulances * Mobile 
Machine Shops * Artillery Tractors for 
guns of all sizes * High-speed Track 
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Laying Artillery Tractors x Captive Bal- 
loon Winches * Air Field Service Trac- 
tors * Airplane Crash Trucks * Fire 
Equipment * Airplane Wrecking Trucks 
Mobile Aircraft Machine Shops * Mobile 
Oxygen Generator Units * Mobile 
Water Purification Units * Air Field 
Rotary Snow Removal Equipment * Air 
Field Fuel Servicing Trucks. 


We are Specialists in the Design and Production of 
Military Transportation Equipment 


MARMON-HERRINGTON (O., INC. 


MANUFACTURERS OF ALL-WHEEL-DRIVE VEHICLES 
AND HIGH-SPEED TRACK-LAYING VEHICLES 


INDIANAPOLIS, INDIANA, U.S.A. 


Purveyors to U.S. Army, U.S. Navy, U.S. Marine Corps 
and Many Foreign Governments 
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In a formal report warning that intelligence is the “first line 
of defense,” the committee recommended that Congress give 
legislative sanction to the National Intelligence Authority, set 
up by Presidential directive on January 22, 1946. 

The National Intelligence Authority is composed of the Secre. 
taries of State, War, and Navy and a personal representative 
of the President. It is assisted by a central intelligence group 
headed by a director appointed by the President. 

The committee stressed that the authority does not and 
should not perform any of the actual work of gathering inte}. 
gence. Its function is restricted to directing and coOrdinating 
the work of the several intelligence agencies already in existence 


JET AIRCRAFT FOR THE NAVY 


Two new jet-propelled Navy carrier planes have been test. 
flown successfully and have speeds well over 500 miles an hour. 

Described as the latest development in the Navy’s shift to jet 
propulsion in the fighter field, the XFJ-1 was built by North 
American Aviation, Inglewood, Calif., and the XF6U-1 by 
Chance Vought Division of United Aircraft Corporation, Farm- 
ingdale, L. I. They are the Navy’s fastest planes. 

They were designed for both carrier and land operations, taking 
off from a carrier flight deck by means of a catapult and from 
a landing field under normal jet power. 

The Navy said the planes “will put shipboard fighters on a 
par in performance with the newest land-based fighters,” pre- 
sumably meaning the Army Air Forces’ Lockheed P-80 Shoot- 
ing Star and Republic P-84 Thunderjet. 

The Chance Vought XF6U-1, prospective successor to the 
famed Corsair, is made of a new material called “metalite’—two 
thin sheets of aluminum bonded to a balsa-wood core 


ARMY-NAVY COOPERATION 

The Army Ordnance Department and the Navy continue the 
codperation which, during the war, was evident on a very ex- 
tensive scale. Ordnance has been asked to make available to the 
Navy a large quantity of spare parts for the Ordnance-designed 
Weasel snow vehicle for use in oil-exploration activities in 
Northern Alaska. In another instance, Ordnance is joining with 
the Navy in a program to exchange data on spare parts 


U.S. TO TEST GERMAN EQUIPMENT 

The same German equipment which produced deadly projectiles 
used against United States tanks during the war will soon serve 
to advance American research in powder metallurgy. Equip- 
ment for the manufacture of hard cemented carbides, which has 
been brought from Germany, will be installed in a newly con- 
structed building at Stevens Institute of Technology. The 
equipment will form the basis of a Navy-sponsored research 
program on high-temperature alloys which are important in the 
development of jet-propelled airplanes and rockets. It is being 
loaned by the U. S. Ordnance Department for use on the Navy’s 
Bureau of Ships research program, the results of which will 
be shared by the Army, Navy, and industrial projects engaged 
in the development of heat-resistant materials 


MAN-MADE SNOWFALL 

Scientists of the General Electric Company, flying in an air- 
plane over Greylock Mountain in western Massachusetts, con- 
ducted experiments with a cloud three miles long and were 
successful in transforming the cloud into snow. 

As the plane flew through the cloud, six pounds of small dry- 
ice pellets were dispensed over a tract about three miles long. 
A radical modification of the cloud then took place, and streamers 
of snow began to pour out of its base. Though the cloud was of 
the stratus type, pillars of cumulus cloud rose from its top. 
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THEIR HOUSING PROBLEM 


VANISHED IN A 


90-FOOT ALCOA ALUMINUM 


One slash with a cutoff saw, a couple of minor 
machining cuts on the ends of each sawed 
section, and 20-foot lengths of Aleoa Aluminum 
Tubes become housings for the electric motors 
made by Standard Dayton Corporation. 

The tubes require no boring. They are merely 
heat-expanded and slipped over the stators. 
On cooling, they fit tightly. 


What’s more, the aluminum housings give a 


TUBE 








reduction of one-third in motor weight and 
faster dissipation of motor heat. 

When you design a new product, or redesign 
one already on your assembly line, consider 
the many commercial forms of Alcoa Aluminum. 
And our 59 years of aluminum know-how is at 
your service. ALUMINUM COMPANY OF AMERICA, 
2137 Gulf Building, Pittsburgh 19, Penna. 


Sales offices in leading cities. 


MORE people want MORE aluminum for MORE uses than ever 
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Manufacturers of over 360 


different products for home 
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ARMSTRONG CORK COMPANY 
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Lancaster, Pennsylvania 
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These experiments completely fulfilled the predictions Of the 
General Electric scientists, as a result of the laboratory experi. 
ments and theoretical calculations, that clouds in nature, from 
which no snow is falling, contain no ice crystals but Consist 
solely of water droplets, even at temperatures well below free. 
ing. Once such a cloud is seeded with solid carbon-dioxide pel. 
lets, which have temperatures of about 110 degrees below zero, 
the water droplets are converted into ice. 

The heat which is generated by the freezing of the Water 
produces turbulence in the cloud, resulting in the pillars gf 
cumulus that appear at the top. This turbulence enables the 
process to spread as a type of chain reaction and draws more 
moisture into the active region. It is estimated that a single 
pellet of dry ice, about the size of a pea, dropping 2,000 fee 
through the air, might produce enough ice nuclei to develop 
several tons of snow. 


174,777 ORDNANCE ITEMS 


During the war the urgency of other work made it impossible 
to total the vast number of items of general supply under the 
responsibility of the Ordnance Department, and estimates jp 
the hundreds of thousands varied widely. Stock-control points 
have now, in compliance with a request of the War Department 
General Staff, counted the number of authorized ordnance items 
and arrived at a figure of 174,777. Some 30,000 of these items 
fit more than one model and, therefore, are necessarily entered 
in different parts lists and catalogues. 


COLD WEATHER EXPERIMENTS 


The Army Engineer Board at Fort Belvoir, Va., is rushing 
experiments, with the aid of a huge decompression chamber, to 
find out just how much subfreezing weather both men and 
machines can take. The switch in interest from tropical-climate 
tests to far northern was emphasized when 150 officers, men, and 
civilian specialists recently joined Canadian Army representatives 
in Arctic maneuvers of an undisclosed nature. 

The chamber, which was built during the war, is 32 feet 
long and 14 feet high in inner dimensions. Temperatures can be 
shot up as high as 150 degrees Fahrenheit or as low as minus 
70 degrees—or as a decompression chamber altitudes of 25,000 
feet can be simulated. 


ALL-WEATHER FLYING TESTS 


All-weather flying and speedier operation along United States 
airways are now possible as a result of a joint experimental and 
research project to test landing aids under adverse weather 
conditions conducted by the Army Air Forces, the Navy Bureau 
of Aéronautics, and the Civil Aéronautics Administration. 

The experiments indicated that the most reliable method for 
landing aircraft under conditions of low visibility would involve 
the use of three different landing aids. These include either the 
instrument landing system or the ground control approach as the 
backbone of the integrated system; a system of high-intensity 
approach and runway lights to aid in establishing visual contact 
with the runway; and high-pressure fog-dispersal equipment to 
ensure visual contact with the runway under heavy fog condi- 
tions. 


MICROWAVE SPECTROSCOPE 


Radar waves from 1.2 to 1.6 centimeters in length have found a 
new use in a microwave spectroscope developed for the analysis 
of chemical substances. Like the infrared spectroscope to which 
it is analogous, the microwave spectroscope can identify the 
more complicated molecules such as hydrocarbons without the 
laborious chemical processes involved in breaking them down and 
analyzing their various components. 

Identification of whole molecules is accomplished by beaming 
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ARITHMETIC IN STEEL 


Today, many manufacturers are enjoying the im- 
portant production advantages brought by N-A-x 
HIGH-TENSILE steel. 


Because of its greater strength, toughness, fatigue- 
and corrosion-resistance, this low-alloy, high-tensile 
steel ordinarily permits reduction in- sectional 
thickness of as much as 25%. This means 33'43% 
more units per ton of steel—with actual improve- 
ment in the strength and durability of finished 
products. And because N-A-X HIGH-TENSILE steel 
has exceptional ductility for high-strength steel, it 
can be deep-drawn and formed into intricate shapes. 


In addition to the savings in steel provided by 
N-A-X HIGH-TENSILE, economies in handling, fabri- 


GREAT LAKES STEEL CORPORATION 


18, MICHIGAN 
CORPORATION 


N-A-X ALLOY DIVISION e 
UNIT OF NATIONAL STEEL 


March-April, 1947 


You can make more and better products per ton by 
replacing carbon sheet steel with N-A-X High-Tensile 
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cating and finishing operations can often be effected. 


Tomorrow, N-A-X HIGH-TENSILE will be available 
in ever greater quantities and to a wider field of 
users. Even though current production can’t always 
keep pace with demand, our engineers will be glad 
to show you how helpfully N-A-X HIGH-TENSILE steel 
can fit into your future production picture. 


HIGH-TENSILE STEEL ) 










AMERICAN CHAIN & CABLE 


BRIDGEPORT © CONNECTICUT 






CHAIN . . Weed Tire Chains « Welded and Weld- 
less Chain and Attachments 
AMERICAN CHAIN DIVISION 
* CABLE . . Tru-Lay Preformed pa Rope and Cres- 
cent Non- Preformed Wire Rop 
ACCO AMERICAN CABLE DIVISION 
AUTOMOTIVE & AIRCRAFT... Cable, Controls, 
Fittings ¢ Tru-Stop Brakes for Trucks and Buses 
PRODUCTS AUTOMOTIVE AND AIRCRAFT DIVISION 
CUTTING MACHINES .. Wet Abrasive Cutting Ma- 
e chines ¢ Nibbling Machines 
ANDREW C. CAMPBELL DIVISION 
FOR CHAIN BLOCKS .. and Trolleys 
FORD CHAIN ‘BLOCK DIVISION 
INDUSTRY WIRE ROPE .. Lay-Set Preformed Bong Rope * 
Nonporell Non- Preformed Wire Ro 
TRANSPORTATION HAZARD WIRE ROPE DIVISION 
AGRICULTURE PRESSURE GAGES . . . HELICOID GAGE DIVISION 
AUTOMOTIVE EQUIPMENT .. for garages and 
service stations 
MANLEY MANUFACTURING DIVISION 
WIRE. . Welding Wire, Shaped Wire, Manufac- 
turer's Wire, Chain Link Fence 
PAGE STEEL AND WIRE DIVISION 
LAWN MOWERS .. Lawn Cleaners 
PENNSYLVANIA LAWN a DIVISION 
VALVES .. Bronze, Iron & Cast Stee’ 
READING-PRATT & CADY DIVISION 
AUTOMATIC REGULATING VALVES 
CASTINGS d@’ESTE DIVISION 


Steel « READING STEEL CASTING DIVISION 
Malleable Iron « AMERICAN CHAIN DIVISION 
HOISTS AND CRANES... Wright Chain Hoists, 
Electric Hoists, Cranes 

WRIGHT MANUFACTURING DIVISION 

BOLTS AND NUTS.. Lag Screws and Forgings 
THE MARYLAND BOLT AND NUT COMPANY 
In Business SPRINGS . . Owen Springs and Units for Mattresses 

_ ‘owen ILENT SPRING COMPANY, I 
> OWEN S$ , Inc. 
for Your © HARDNESS TESTERS .. ("Rockwell") 

. WILSON MECHANICAL INSTRUMENT CO., Inc. 
af ety In Canada.. DOMINION CHAIN COMPANY, Limited 
In England.. BRITISH WIRE PRODUCTS, Limited 
THE PARSONS CHAIN COMPANY, Limited 


















































































CLIMAX MOLYBDENUM COMPANY 


Producers of 


“CALCIUM MOLYBDATE” 
MOLYBDIC OXIDE BRIQUETTES 
FERROMOLYBDENUM 


Climax furnishes authoritative 
engineering data on molybdenum 


applications 


CLIMAX MOLYBDENUM COMPANY 


500 Fifth Avenue - New York City 
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microwaves through the vapor of the substance to be analyzed. 
Just as all the colors of the visible spectrum except blue and 
yellow are absorbed by a green screen, certain wave lengths of 
these microwaves are absorbed by those molecules which they 
cause to rotate in resonance. Molecules of different substances 
absorb a different series of wavelengths. Thus for each substance 
there is a characteristic pattern of absorption lines which, when 
projected electronically on a screen, present an easily identifiable 
fingerprint of the vapor under investigation. 


NEW HEAT TABLETS 


New trioxane heat tablets for soldiers have been tested in 
operations in Alaska and the Aleutians. Quartermaster Corps 
tests have shown the new tablet burns without odors or poisonoys 
gases and produces a steady blue flame which is not easily 
blown out by wind. The new tablets are approximately 3 inches 
long, 1/4 inches wide and 5/16-inch thick, producing enough 
heat to raise the temperature of a pound of water 100 degrees 
Fahrenheit. 


NEW OFFICER CANDIDATE SYSTEM 


The United States Army has instituted a new officer-candj- 
date selection system which will guarantee the Army the best 
qualified and highest caliber men available in the ranks of the 
Army as Officer candidates. The Officer Candidate School pro- 
gram has been reorganized to provide that all enlisted men, 
flight officers, or warrant officers desiring commissions in any of 
the ground arms or the technical and administrative services 
must attend an Army Officer Candidate School of six months’ 
duration at Fort Benning, Ga. Any such individual desiring a 
commission in the Army Air Forces (other than through flight 
training) must in addition attend the Army Air Forces Officer 
Candidate School, San Antonio, Tex., for a like period. 

Upon graduation from the Army Officer Candidate School, 
each individual will be commissioned as a 2nd lieutenant, Army 
of the United States, and assigned to a basic associate course of 
three months’ duration, conducted by the arm or service for 
which the individual has been selected. 


3.000-MILE ROCKET RANGE 

The British Empire is establishing a 3,000-mile rocket-testing 
range across barren western Australia and over the Indian 
Ocean. Radar equipment will be installed in a chain of observa- 
tion stations along the desert line of flight to trace the course 
of the missiles, according to present plans. 

Government sources at Canberra estimate that £6,000,000 
Australian ($21,000,000) will be spent on the range before the 
first rocket is fired and that the tests will cost an additional 
£3,000,000 a year. 

The plan is understood to envisage construction of a launch- 
ing base at Eucla with rockets directed toward Christmas Island, 
3,000 miles away in the Indian Ocean. In addition to radar sta- 
tions on the Australian mainland, one or two radar-equipped 
ships probably will be used along the line of flight. 


NAVY HUNTS OIL IN ALASKA 

The Navy is still continuing its search for oil in northern 
Alaska although no oil in commercial quantities has been found. 
This, however, is not considered a discouraging sign by geologists 
working on the project. 

Last spring Navy geologists estimated that the 35,000-square- 
mile basin north of the Brooks Range, set aside as Naval 
Petroleum Reserve 4, was the most promising untested oil- 
bearing region in the Western Hemisphere. It is thought that in 
this basin there are 750,000 cubic miles of marine sediment, the 
type of ground that produces oil. In extent of oil-bearing land 
it is claimed to rival the oil fields of Texas and California. 
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Johns-Manville 
ASBESTOS PRODUCTS 


Johns-Manville has long been recognized 
as an authority on asbestos and asbestos 
products. The remarkable permanence, 
| chemical stability and fire-proofing qual- 
ities of this nonmetallic mineral are re- 
sponsible for its unusual adaptability and 
its outstanding performance record in 
many different types of service. 

For more than 60 years Johns-Manville 
has been manufacturing a large variety of 
industrial products by combining this im- 
perishable mineral with other materials 
| especially suited to each particular purpose. 
| Some of the best known Johns-Manville 
Products are listed below: 








Recoil and other Packings—Brake Linings and 
Clutch Facings—Boiler and Pipe Insulations 
—Rock Wool Building Insulation— Corrugated 
Transite Roofing and Siding—Transite Asbes- 
toseCement Pipe and Electrical Conduit— 
Asbestos Roofings and Shingles 


Engineering data and specifications cn any Johns- 
Manville product may be had on request. 


Johns-Manville 


22 East 40th Street New York, N. Y. | 
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PROPER PACKING 
for AMMUNITION... 


FIBRE 
CONTAINERS 
to government 
specifications. 
DIAPHRAGM 

CAPS 

SIGNAL 
CANDLE CASES 
PAPER TUBES 
and PLUGS to pro- 
tect metal parts. 
Many other pro- 
ducts for war and 
industrial needs. 


THE CLEVELAND 
CONTAINER CO. 
Cleveland, Ohio 
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- for Every Grinding Job 


HEN a Norton abrasive engi- 

neer tackles your grinding jo 
he’s not limited to one special type 
of wheel. He has a complete line to 
choose from. He’ has several varie- 
ties of Alundum abrasive, Crystolon 
abrasive, and diamond abrasive. For 
bonds he has vitrified, resinoid, both 
natural and synthetic rubber, shel- 
lac and silicate. And in each abra- 


: sive and bond he has a wide range 
KK. of grit sizes. grades, and structures. 
, ou can be sure that a survey of 

your grinding jobs by a Norton 
abrasive engineer will really 
cut costs for you. 
—_ NORTON COMPANY 
~~~ WORCESTER, MASS. 
Yj » 
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METAL PARTS 


MADE TO ORDER 
and 
BRASS MILL PRODUCTS 


With the end of World War II, Scovill Manufacturing 
Company eoncluded its sixth war as supplier to the Gov- 
ernment of essential war materials; the first was the War 
of 1812, just 10 years after this company’s establishment. 
Once again, Scovill now devotes its vast energies to the 
contract manufacturing of metal parts or products required 
by other manufacturers or assemblers. 


In addition to Contract Manufacturing, Scovill also offers 
the following Brass Mill Products to the general metal- 
working industry: Brass, Bronze, Nickel-Silver in Sheet, 
Rod, Wire and Tube Forms, and Phosphor Bronze in all 
but tube form. 


A letter addressed to Scovill at 99 Mill Street, Waterbury, 
Connecticut, will make available to you creative engineer- 
ing and production know-how and facilities generally un- 
matched in the metal-working industry; or if convenient, 
get in touch with a Scovill Field Engineer at one of the 
local offices listed below. 


Scovill 


MANUFACTURING COMPANY 
WATERBURY, CONN, = 











Atlanta « Boston « Chicago « Cincinnati « Cleveland « Detroit 
Los Angeles « Lynchburg, Va. « New York « Philadelphia 
Pittsburgh « Providence « San Francisco « Syracuse 
IN CANADA: 334 King Street, East, Toronto, Ontario 
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DEAD BIRD! 


For skeet, waterfowl or upland game Savage 
automatic shotguns have the built-in balance, 
fine handling qualities, and unfailing depend- 
ability that give the shooter every advantage. 
See these great guns at your dealer’s. 


Savage Arms Corporation 
Utica, N. Y. 
Operating plants in Utica, N. Y. 
: and Chicopee Falls, Mass. 


SAVAGE ® 






Savage Automatic Shotguns, in both 
standard and lightweight medele, 
are now in production. 





Explosives and blasting supplies 
for blasting work on airports, 
highways, harbor channels and 


demolition operations. 








ATLAS 


POWDER COMPANY 


Wilmington 99, Delaware 





Industrial Explosives Coated Fabrics 
Blasting Supplies Activated Carbons 
Product Finishes Chemicals 








New Developments 





TRANSONIC ROCKET ENGINE 


A multiple-cylinder rocket engine has been developed by 
Reaction Motors, Inc., to power a recently built “transonic” 
research airplane. This motor, which weighs only 210 Pounds 
will develop 12,000 horsepower at the speed of sound (750 miles 
an hour). It attains with high efficiency any thrust from les 
than 1,000 pounds to over 6,000 pounds. The propellants Used 
are liquid oxygen and alcohol. 

Other rocket motor projects now being carried out by Various 
American firms and Government agencies include research by 
the California Institute of Technology and the Aerojet Engineer. 
ing Corporation of Pasadena, Calif., on the GALCIT solid-fyg 
“jato” unit and liquid-fuel rocket motors propelled by single 
fuels or by mixtures of fuels. 

It is reported that the use of present propellants, such as 
ethyl alcohol and gasoline, with liquid oxygen should perm 
attainment of velocities of approximately 9,000 feet a second by 
using higher chamber pressures than the present ones. To get 
much beyond this, special propellants will have to be used 
possibly involving the high combustion heat produced by pure 
liquid hydrogen and liquid oxygen. However, it is doubtiy 
whether even a jet velocity of 12,000 feet a second will permit 
the construction of practical transoceanic rockets. 

Other foreseen applications of rocket power in aviation include 
“jet decelerator” units to bring aircraft to a quick stop om 
runways and stand-by jet motors for extra power aloft. Je 
units now are being developed for light airplanes, both for take. 
off assistance and to provide emergency power for gliding in case 
of engine failure. The rocket motor now is being considered as 
a gas generator, providing jet energy to drive a gas turbine. The 
rocket-turbine combination may be used to start or stop heavy 
machinery or to supply supplementary power in_ industrial 
usages. 


XP-34 PERFORMANCE REVEALED 


The AAF’s newest jet fighter, the XP-84 was revealed re- 
cently to have a speed of more than 590 miles an hour, a service 
range of 1,000 miles, and a service ceiling of more than 40,00 
feet. A sleek, flush-riveted, highly polished aircraft, the XP-# 
is about the same size as the P-80. Having a tip-to-tip wing span 
of 36 feet 5 inches and an over-all length from nose to tail of 
37 feet, the XP-&4 is 1,000 pounds heavier than the Shooting 
Star. 

Among other features listed are the jettison-type bubble 
canopy which is electrically operated and permits the pilot to 
open the canopy at all air speeds prior to an emergency exit; 
a specially constructed pilot-ejection seat to provide emergency 
exits at high speeds; a pressure cabin fully air-conditioned to 
relieve pilot fatigue; and provisions for carrying wing-tip- 
mounted external fuel tanks to obtain maximum range with 
minimum increase in drag. The rear section of the fuselage is 
quickly removable to permit complete replacement of the en- 
gine in fifty minutes. 


FOR SAFER AIRCRAFT LANDINGS 


The Army Air Forces will have fifty-six radar ground con- 
trol approach units in operation by next summer at airbases 
in this country and overseas, and every major AAF installation 
in this country and most of those overseas could be similarly 
equipped with this important blind-landing device if trained 
personnel were available to operate the units. 
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The Mark II production model of GCA, used in all theaters of § 


operations by the AAF and resulting in at least 20,000 radar- 
controlled landings by AAF-operated GCA units, requires from 
3 to 5 operators, or controllers, on each 8-hour shift. The Marks 
III and IV, the 1946 models, require only one controller on a 
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@ It would be expected tha e 
design complete automotivg) al ctrical 
systems also would design America's best 
spark plugs... and that is true. 

Auto-Lite Spark Plugs are ignition engineered 
to help assure maximum effi¢jency from 
every type of engine. Their réputation for 
quality and reliability has made them 

original factory equipment om many of 
America’s finest cars, trucks at d tractors... 


proof money cannot buy a b@itier spark plug. 


ps og 
SOMPANY 
& Toledo 1, Ohio 









THE ELECTRIC AUTO-LIT 


Sarnia, Ontario 





Money cannot buy a better spark plug 





SoaevBORE NES So. a i 


Tune in the Auto-Lite Radio Show starring Dick Haymes, Thursdays, 9:00 P.M.—E.T. on CB 
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PRODUCTS 


Serving the world 
with equipment for 


Bodies & Hoists 
Transport Tanks 


Road Machinery 


@ Better Foods 
2 me 
© Better Roads 


Heating 
eT a 


Dehydrators 
Bottle Washers 


© Better Transportation 


Water Systems 


GENERAL OFFICES * MILWAUKEE 1, WISCONSIN 








About Face! 


LF you had visited the Easy Washing Machine 
Corporation during the war you would 
have found it hard to believe that the assembly 
lines turning out bomb and shell fuzes, ma- 
chine-gun mounts and aircraft starters once 
turned out washing machines and ironers. 


ODAY you might find it equally hard to 

believe that the production lines turning 

out America’s finest home laundry equipment 
once produced munitions. 


| igre ability of industry to do a rapid about- 
face insures that America will maintain a 
high standard of better living. 


EASY WASHING MACHINE CORPORATION 
Syracuse 1, New York 























New Developments 





shift. However, these new models will not become available 
the AAF for some time due to shortages of critical Parts nd, 
present high cost of production. 


TELEGRAPH CODE WRITER 


A fully automatic telegraph code writer has been develope 
by the Selectograph Manufacturing Company, Colorad, 
Springs, Colo. Designed for professionals, amateurs, and for 
industry, the code writer, it is claimed, will send perfect teleg. 
raphy in any code from two to sixty words a minute. Since the 
code writer is similar in appearance and operation to an electri 
typewriter, even inexperienced operators can send code. 


WEATHER ENGINEERING COURSE 

A 52-week course for Army Air Forces weather engineering 
and survey officers was opened recently by the Air Training 
Command at Boca Raton, Fla. The course will include thorough 
training in electricity and electronics and specialized instruction 
in radar and static direction finder sets, teletype, and nonelectric 
weather instruments. 

Eligible for the course are Air Forces officers up to an 
including majors who have had two years of college, mathe. 
matics through integral calculus, and one year of college physics 
Whenever possible, officers will be chosen as students who also 
have a civilian background comparable to radio engineer, ; 
degree in radio engineering from a civilian university, or 3 
degree in a related technical field. 


NEW WATER-PURIFYING TABLET 

A new tablet for purifying water in the soldier’s canteen 
which is considered superior to the chlorine-type tablets used 
during the war, has been developed by the Quartermaster Corps 
With iodine employed instead of chlorine, the new tablets make 
the drinking water less objectionable in taste and odor. Tests 
have shown that the iodine-containing tablet has greater steriliz- 
ing flexibility in that it can be used under a wide range of 
conditions. 


NEW E RATION FOR COMBAT TROOPS 


Army Ground Forces engaged in operational training and 
maneuvers during 1947 wili be issued the new E ration to re- 
place the old C ration and the K ration for individual feeding 
of troops under field and combat conditions. As a result of the 
tests by troops and upon the recommendation of the Office of 
the Surgeon General, the caloric content of the E ration will 
be increased from 3,331, as originally designed, to 3,800 calories 
per day by adding one meat item. Other changes will include 
redeveloping the chicken and vegetable item by increasing the 
chicken characteristics. Chlorine-type tablets for purification of 
drinking water will be included, cigarettes will be increased 
from nine to twenty per man per day, and the supply of matches 
will be doubled. The rations will be packed for export in pack- 
ages weighing not more than forty pounds. 


ARMY FOOD SPECIALISTS 


To improve further the food service program throughout the 
Army, a new category of thoroughly trained staff officers whose 
sole duty will be the supervision and direction of the food pro- 
gram of their command has been established at all Army levels. 
The special food officers, to be known as “Food Service Super- 
visors,” will be assigned to Army commanders at all echelons 
from battalion to overseas theater and will range in rank fro 
first lieutenant to lieutenant colonel. Simultaneously, a new 
class of enlisted food service supervisory personnel, to be known 
as “Food Service Technicians” and ranging in rank from cor- 
poral to master sergeant, has been established. 
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The Approved AU- Purpose Distress Signal 


» AP DAY NITE esraess 





; ~ Patents Applied For Ss IG Be A L 
1,500,000 NOW BEING MADE FOR ARMED FORCES 


identified as SIGNAL DISTRESS DAY AND NIGHT MARK 13 MOD 0 


%& STANDARD — U. S. Navy and U. S. Naval Air Force. 
%& STANDARD — U. S. Morine Corps. 
%& APPROVED by the U. S. Coast Guard for ships’ lifeboats and life rafts. 


%& APPROVED by the Civil Aeronautics Administration as replacement 
for Very pistol and cartridges. 


% SPECIFIED by Air Transport Association for all inflatable life rafts. 
% OBSERVED from aircraft in Official U. $. Coast Guard test—33 miles. 
® OBSOLETES pistol-projected, floating and roman-candle type signals. 
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Hand held. Safe. Each signal is absolutely watertight. Light—less than 


7 oz. Compact—5%" long. 20-second brilliant night flare plus enonase4 — 

’ : 

orange day smoke in opposite ends of steel container. Can be seen ay 4 - oh 3 
overcast would obscure pistol or roman-candle type signals. Available at a 


and aviation supply dealers. Accept no substitutes. 








































teen 
used 
rps. 
lake 
‘ests 
. PIONEER 

IN SPECIALLOY 
nf STEELS 
re- 
ing 
the 
of & 
a 
1es 
de 
he 
of Our “Special De- 4 
d § Stainless, Tool sign OWvisilon™ fs | 
ss EF of ° interested in non- 4 
- Valve, Electrical, standard types of | 8s 

TT high frequenc 
and Nitriding ri ace od . MODEL J-31 

. In all necessary forms and shapes motors and other ! penny fo d — 
em . devices such as ; 15 oz. Designed for 
: special solenoids, I Airborne Power and 

* tachometer gen- |! Servo use. 
erators and small 
| ALLEGHENY LUDLUM Pam. generators. | 
. & I 
. STEEL CORPORATION 
Oliver Building Pittsburgh 22, Pa. EASTERN AIR Dy Ae ay INC. 
134 FLATBUSH AVE... BROOKLYN | pe. ae 











March-April, 1947 











a 


MORE HOLES pep GRIND 


with CLE*FORGE “:?2,0 DRILLS 


@ CLE*FORGE DRILLS are not only the finest twist 
drills you can buy, but also are the most economical. 
Figured on the basis of cost per hole, they give the big- 
gest dollar value. The same economy can be obtained 
with other CLEVELAND tools—Reamers, Screw 
Extractors, Arbors, Mandrels, Sockets, Mills and 
Counterbores. 
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Ga BAL COMPANY 
oe CLAY CLEVI LA ND 14 











WORLD’S LARGEST PRODUCER 
AND FINISHER 
OF DIE CASTINGS 


DIE CASTINGS FINISHING 


IN IN 


ALUMINUM ALLOYS CHROME PLATING 
ZINC ALLOYS NICKEL PLATING 
MAGNESIUM ALLOYS COPPER PLATING 
BRASS ALLOYS ENAMELS 
TIN ALLOYS 
LEAD ALLOYS 


Our reputation is your guaranty 


PLANTS AT 


TOLEDO, OHIO BATAVIA, N.Y. 
POTTSTOWN, PA. CHICAGO, ILL. 
GRAND RAPIDS, MICH. 


DOEHLER-JARVIS CORPORATION 


EXECUTIVE OFFICE 
ffs) ) 386 FOURTH AVENUE 


ws NEW YORK 16, N.Y. 











Tee the Record 


NEW RESEARCH FRONTIERS 


An immediate objective of the Navy is atomic energy for ship 
propulsion. The United States Navy is the largest consumer of 
power in the world. It is also the largest technical Organization 
through the naval shipyards and its traditional interrelationshipg 
with industry. Hence it is natural and logical for the Navy ty 
develop atomic power plants for its ships. Obviously this heralds 
a complete revolution in the design of ships, with changes eye, 
more profound than took place when sails gave way to steam. 

Another frontier of research lies in the study of materials neg 
the absolute zero of temperature. The electrical resistance o 
some metals vanishes at this extreme cold, and electrical cy. 
rents circulate indefinitely. This is called “superconductivity.” }; 
is especially interesting for the physicist because he cannot yet 
explain it. Quantum mechanics ought to but does not. The 
solutions of just such abnormalities have constituted the greatest 
achievements of research, and it is no wonder that nearly every 
eminent physicist has had a crack at the problem at some time 
or another. 

The upper atmosphere is a challenging research frontier. We 
are insulated from outer space by the blanket of the earth's 
atmosphere. There are electrically charged layers at various 
heights up to about 150 miles which selectively reflect radio 
waves of various wave lengths. The intense flood of radiation 
from the sun is filtered to the degree which permits life on earth. 
The mysterious cosmic rays, which come from outer space, must 
be of tremendous intensity before they produce the strange 
nuclear reactions in the air which still puzzle scientists. These 
and many other phenomena await exploration. 


A better knowledge of the upper air is needed before any 
further significant advances can be made in the propagation of 


radio waves. Perhaps the highways of swift aircraft lie far | 


above present heights. Certainly rockets are the natural power 
plants at vast altitudes. And, as we push forward from this 
frontier, the dream of interplanetary navigation comes within 
reach. 


THE sea is an endless research frontier, and one discovery 
in particular has excited a great deal of interest. A deep sound 
channel has been found in which sound waves travel great 
distances without much loss in intensity. It is somewhat like 
a speaking tube in the ocean and lies at various depths which 
depend mainly on the water temperatures—in some cases three 
or four thousand feet down, in others fairly near the surface. 
Since radio waves will not travel in sea water, we have always 
had to depend on sound waves for communication and for detec- 
tion beneath the surface. But sound in water is an extremely 
capricious affair: The range is short and the variations are great. 
In the deep sound channel, however, sound seems to behave 
much better. The explosion of only 4 pounds of TNT has been 
heard 3,000 miles away. No one can say just what this will 
mean in submarine operation nor what possibilities it holds for 
peaceful utilization until the ocean depths are explored further. 


The advent of jet propulsion and gas turbines has focused 
attention on two areas in which there are great opportunities 
for research—metallurgy and combustion—and has shown how 
little we really know about either one. The powers we can obtain 
from such engines are limited by the temperatures the metals 
can stand and by the rates at which fuels can be burned. 
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this Continental's line of heavy-duty Diesels for industrial and transportation 
applications, like all Continental Red Seal engines, are built for the job. 





a nai fi They embody advanced engineering principles. They combine maximum 
Continental “Cushioned P ” aoe power and reliability with minimum weight. The heart of Continental 
meaty a ell cere oon Diesels is the exclusive “Cushioned Power" combustion chamber, which 








chamber has two compartments: ‘“Dyna-Celli”’ , 
absorbs destructive peak pressures at the instant of combustion. Energy is 


‘y & (A) which momentarily stores peak pressure, 

und | and turbulence chamber (B) where combustion stored momentarily, and released over a greater portion of the power 

eat | _—sstarts as fuel is injected. cycle. This results in greater turbulence, cleaner burning, smoother opera- 

ike tion and less noise. The cushioning of forces exerted on rods, crankshaft 

ich © and bearings makes for longer service, higher efficiency, and greater 
reliability. For transportation and industrial applications, there is @ 
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4 Continental Diesel built for the job. 
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- the operation of Continental Diesels. 
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AIR-CONTROL EQUIPMENT 
ty Lehigh 


MARTON 


HAND-FOOT-MANUAL 
AUTOMATIC-DELAYED ACTION 





PISTON or S 
DISC-TYPE 


Used by leading manufacturers be- 
cause of their simple, rugged, space- 
saving design—their elimination of 
old-fashioned multiple hook-ups — 
their ease of installation and serv- 
icing—their greater adaptability to 
equipment — and their initial low 
cost @ Illustration shows Foot Op- 
erated COMBINATION, single or 
twin pedal type, with Valve, 200 
Ib. Gauge, Regulator, Lubricator, 
Strainer—all in one compact unit. 
¥e" or V2" supply. 
Write for complete catalog. 


MARTON AIR-VALVE EQUIPMENT DIVISION 


LEHIGH FOUNDRIES, INC. 


Pjant & General Offices: EASTON, PENNA. 
New England Representative: 
MARTON EQUIPMENT, INC., 145 Cabot Street, Beverly, Mass. 
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ENGINEERING CORPORATION 





DESIGN e CONSTRUCTION 


REPORTS e APPRAISALS e EXAMINATIONS 


CONSULTING ENGINEERING 


NEW YORK e BOSTON 
CHICAGO e WASHINGTON 
HOUSTON e PITTSBURGH 
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From the Record 





The gas turbine is a very simple device. Instead of banal 
fuel to boil water and using the steam in a turbine, the hot gases 
of the burned fuel go directly into the turbine. The Treason this 
was not done years ago is that no metals would stand tempers, 
tures high enough to make the gas turbine efficient. Recently 
alloys have been found which permit turbine operation at 1,509 
degrees Fahrenheit, and the gas turbine has become Practica] 
Small plants have already been built for the Navy and are . 
tremely promising as simple, rugged engines for ships, 

The combustion chamber of a gas turbine burns fuel 30 to & 
times faster than in the best steam boilers. It is extremely dig. 
cult to mix fuel and air so that the fuel is efficiently burneg a 
such high rates and to avoid having the flame blown out. Re 
search on gas dynamics and flame propagation should lead to 
great improvements. 

On the metallurgical side, the 1,500 degrees now Possible js 
not much of an increase from the 1,200 degrees of prewy 
practice; but to push operating temperatures higher requires; 
much greater knowledge of the physics of materials than we 
have, including metals, ceramics, and combinations of the two, 
These same problems, plus new ones, are also vital to the de 
velopment of efficient atomic-energy power plants. 

The two new power plants for aircraft are the turbojet and th 
gas turbine, with rocket-type plants around some future corner, 
The turbojet, which powers the most advanced fighter aircraft 
of the armed services, is merely a combustion chamber intp 
which air is crowded by a turbine-driven compressor, and th 
hot gases, driven out behind as a jet, provide the thrust that 
drives the airplane forward. The striking feature is the abseng 
of a propeller. The other power plant consists of a gas turbine 
driving a propeller, in place of the usual reciprocating engine 
Both types of power plants promise greatly increased power for 
planes, with bigger and faster planes in the offing. 

These developments are the forerunners of a revolution jp 
transportation. Every great advance in transportation, from 
the primitive wheel to the airplane, has brought sweeping 
changes in the lives of men. This new revolution will not k 
due so much to new vehicles—for we have trains and ships and 
planes—as to radical developments of these vehicles caused by 
new kinds of power plants. 

The physical sciences contain so many research frontiers, 
which aré so interrelated, that I shall not give more example 
here. We have identified about two hundred problems, many of 
which contain important subdivisions, in our experience so fat 
in the Office of Naval Research—From an address by Capt 
R. D. Conrad, U.S.N., director of the Planning Division, O fice 
of Nazal Research. 


WIDE OPEN AT THE TOP 
Through the Arctic every industrialized country is within 
reach of our strategic air power. America is similarly exposed J 
Weare, in fact, wide open at the top. War becomes global, making 
all flat-projection maps obsolete, along with the thinking based 

upon them. 

This changed strategic situation is a result of the development 
of long-range airplanes. Any plan or build-up for national de 
fense which ignores the air approaches over the polar ice is 
sheer waste of American time and money. 

The strategy of defense, thus made compulsory by global 
geography, must emphasize the quality of our air preparations 
We must have the right equipment for whatever task is to be 
performed at the zero moment, if it comes. The timing will be by 
moments, not by months and years as formerly. No longer cat 
we envisage war as something happening first to other peoples— 
Gen. Cari Spaatz, Commanding General, Army Air Forces. 
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The Embarrassment 


of Success 





CATERPILLAR Diesel 


MOTOR GRADERS 


March-April, 1947 


TRACTORS 


VERY now and then a manufacturer suc- 
ceeds in making a product so outstanding 
that public demand for it overwhelms pro- 
duction facilities. In his zeal for winning 
friends he finds himself making enemies — 
people eager to buy who cannot be assured 


immediate or even early delivery. 


Thus, the earnestness the manufacturer has 
given to years of research and development 
—of product improvement and still better 
product performance—of efficient manufac- 
ture and unusual customer service... 


seems to come back to haunt him. 
It is the embarrassment of success. 


In becoming the world’s leading manufac- 
turer of Diesel engines, track-type tractors 
and motor graders, “Caterpillar” found 
many buyers forming a waiting line during 
the years when all products went into war 
use, To that waiting line were added many 
more whose favor was won by the illustrious 


war performance of these machines. 


Thus, despite the fact that “Caterpillar” 
production is at a high point, demand is 
still outrunning supply. To catch up— 
and also to provide an extra margin of 
facilities for future needs — production is 
being increased as rapidly as possible by 
an expansion program that is adding 
50 per cent more plant. 


“Caterpillar” is deeply conscious of the 
problems of the many users who prefer and 
patiently wait for “Caterpillar” products. 
“Caterpillar” thanks every customer for 
such patience in awaiting his turn on deliv- 
eries. You can be sure that “Caterpillar” 
effort is the human utmost. It is live, re- 
sourceful — determined that, even in the 
face of material shortages and disturbed 
economic conditions, there shall be no 


unnecessary delays. 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 


© EARTHMOVING EQUIPMENT 
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© £0 GREENFIELD 





From the metallurgist, who tests the steel from which “Greenfield” 
Taps, Dies and Gages are made, to the field engineer who 
helps the user get the most production out of 
“Greenfield” Tools —there is a highly trained 
organization of “Greenfield Men”. To- 
gether they make the “Greenfield” 
Threading Team an outstanding con- 
tribution to the efficiency of the metal- 

working industry. 


GREENFIELD TAP and DIE CORPORATION + GREENFIELD - MASSACHUSETTS 
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The “GREENFIELD” Threading Team 





AT YOUR SERVICE 
WITH PLANT AND STAFF 














@ Bauer specializes on the design and manufacture 


of grinding and separating equipment; also offers 
laboratory service on commercial size machines 
for grinding and separating experimentation. 


THE CURRENT BAUER LINE 
Machinery for crushing, breaking, grinding or granu- 
lating many industrial materials—wet or dry. 
Fluffing equipment for sheet pulp nitrating purposes 
and pulp stock preparatory units. 
Oil Mill Machinery, including units for cleaning, 
decorticating, separating and grinding of Oleiferous 
seeds, beans, nuts, etc. 
Peanut processing equipment for shelling plants, pea- 
nut butter plants, salted nut plants, confectioners, 
bakers, etc. 


If it is a grinding or separating 
problem, Bauer may already 
have the equipment needed— 
or be able to build it special. 


rH#e BAUER BROS. co., sprRiINGFIELD, OHIO 











Atomic Energy 








ATOMIC ENERGY CONTROL 


The transfer of the organization and facilities of the Man- 
hattan Engineer District to the United States Atomic Energy 
Commission was effected at midnight on December 31, 1946, 
Under the terms of the Atomic Energy Act and Executiye 
Order of the President, and in accordance with agreements 
between the War Department and the Commission, the Map. 
hattan District was taken over intact without interruption of 
operations or of contractual arrangements. 

Maj. Gen. L. R. Groves was relieved of all responsibility for 
the operations of the project. At the request of the Commission 
all other military personnel are continuing in their assignments 
until reorganization of the agency is far enough advanced to 
enable the Commission to replace Army officers or to offer posi- 
tions to non-Regular Army personnel who desire to remain as 
civilians. 

Personnel involved in the transfer included 254 officers, of 
whom 76 are Regular Army and 8 Regular Navy, and 1,688 
enlisted men. There are about 3,950 civilian employees of the 
Government and 37,800 employees of contract operators. Total 
project personnel is 42,892. 


THORIUM AND URANIUM DEPOSITS 


In the almost inexhaustible deposit of titanium, which was 
discovered more than two years ago in Howard County, Ark, 
thorium and uranium, principal items in the making of atomic 
bombs, have been found in quantities that may make the United 
States independent among nations in the development of atomic 
energy, it has been reported. 


$20,000,000 ATOMIC LAB PLANNED 


Two more steps toward the generation of atomic energy for 
peaceful use were announced recently when the War Department 
disclosed plans for a $20,000,000 atomic laboratory near Schenec- 
tady, N. Y., and the Navy revealed that a cosmic-ray synchrotron 
to be used in studying subnuclear particles is under construction. 

The Schenectady laboratory will be the fourth big Government- 
sponsored atomic research center, and will be devoted primarily 
to studying how the world’s greatest force may be used to provide 
power for industrial and commercial purposes. 

The new laboratory, to be known as the Knolls Atomic Power 
Laboratory, will be built and operated by the General Electric 
Company. The other Government-sponsored research centers are 
the Clinton Laboratory at Oak Ridge, Tenn., the Argonne 
National Laboratory at Chicago, IIl., and the Brookhaven 
National Laboratory, now under construction on Long Island. 

In a joint announcement with the University of Michigan and 
Johns Hopkins University, the Navy said the 300,000,000-volt 
synchrotron under construction will weigh fifteen tons and be 
of a radically new design. 


NAVY STUDIES COSMIC RAYS 


Some of the world’s leading physicists are taking their 
laboratories high above the clouds to learn more about cosmic 
rays. They are conducting experiments sponsored by the Navy's 
Office of Naval Research in Army Air Forces B-29’s based at 
the Naval Ordnance Test Station at Inyokern, Calif. For the 
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For Preeision in the Laboratory ... 
The SHADOGRAPH features a 
revolutionary advance in preci- 
sion weighing. Mechanical indi- 
cation has been replaced by 
optical indication by means of a 
shadow projected onto a ground 
glass screen. The scale is capable 
of extremely fine sensitivity with 
speed of operation, a 
M \ | feature heretofore im- 
> & ae possible to attain in 
lergy § Awarded to Chelsea Division regular scales, Ideal 
1946, equipment for indus- 
Utive trial laboratory work. 
nents Sensitivity to 1/32-oz. 
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ln WAR and PEACE We Have Pioneered In 
Key highways, airports, railroad rights-of-way, P R EV E NT iV ‘3 


waterways — always military essentials — are 
easy to build and maintain with the right exca- 

vating, drilling, and earthmoving tools. For 66 M AIN TE N A N C i 
ron years in both war and 


3 peace Bucyrus-Erie has E Q U l P M E N T 


built such tools... In The Automotive Field 


ide machines that are con- 
sistently efficient and 
durable under all kinds 
of operating conditions. 

BUCYRUS fee 


SO. MILWAUKEE, WISCONSIN 
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Today our Low Voltage Circuit Testers, 
Ignition Circuit Testers, and Battery Ca- 
pacity Testers are riding with our armed 
d Tradhae Bequipment forces, wherever they may be and are 


It a : ; KEEPING ’EM ROLLING! 


HEYER PRODUCTS CO. 


Incorporated 
BELLEVILLE, N. J. 












Manufacturers of Specialized Electrical Equipment 
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IS PROUD TO SERVE 


SHEFFIELD © 


Products and Sewtces 





Machine Toots 


Micro-form Grinders ¢ Thread and Form Grinders 
Gear Chamfering Machines ¢ Gear Burring Machines 
Special Purpose Machine Tools 


Measuring J, nsteuments 


Precisionaires « Visual Gages « Electrigages 
Multicheks «¢ Electricheks 

Internal and External Thread Checking Instruments 
Automatic Gaging Machines 


MH. ty es of Slandard and 
Sfecial Prectision Gages 
Contract FPomuves 


Design « Manufacture * Dimensional Control Systems 
Diemakers ¢' Toolmakers 
Precision Parts and Assemblies 





he wine SHEFFIELD 


THE SHEFFIELD CORPORATION 


Dayton 4, Chri, UMS, 


MACHINE TOOLS » GAGES *« MEASURING INSTRUMENTS 
CONTRACT SERVICES 





++ the Army-Navy “E™ 
-+. awarded August 
28th, 1942 
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June 9th, 1945 
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awarded March 27th, 
1942 
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on land, on sea and in the air. In addition McCord 
regular lines of radiators, gaskets, lubricators and 
heat transfer surface are being supplied for the 
Army, the Navy and essential civilian use. 


McCORD CORPORATION 
GENERAL OFFICES, ENGINEERING AND LABORATORIES 
DETROIT 11, MICHIGAN 


YOU 


Who Serve Our Country 


McCord is producing for America’s Armed Forces 











Atomic Energy 





first time it will be possible to take a fully equippe 


: : : d laboratory 
as high as 40,000 feet into the atmosphere and to conduct studie 
$ 


at specified altitudes over extended periods of time. 


Cosmic rays coming from somewhere outside the earth have 
far greater atom-smashing powers than any ray of earthly 
origin. By finding out how this cosmic-ray bombardment takes 
place, nuclear forces can be better understood and made to 
serve man’s purposes. By going as high as possible into the 
upper atmosphere where cosmic rays are more numeroys and 
their powers more intense, scientists believe they can get the 
kind of data they are seeking. 

Noble-prize winner, Dr. Carl D. Anderson, professor of 
physics at California Institute of Technology, will take a magnet 
cloud chamber into one of the planes to search for new data. 
The cloud chamber will be placed in one of the bomb bays ang 
will be remotely controlled by a scientist sitting at a desk in, 
pressurized compartment. The cloud chamber is simply a vesse| 
containing a quantity of air saturated with water vapor close 
to the condensation point like air in which a fog or cloud js 
about to form. Hence the name “cloud chamber.” When a cosmic 
ray flashes through the chamber, like an invisible stroke ¢ 
lightning, it leaves behind a path of disturbed atoms, each with 
an electrical charge. Because of their electrical charge,’ these 
particles act as condensation centers, the same as dust particles 
in the atmosphere. An automatic device at the same time expands 
the chamber slightly, which cools the air so that the water 
vapor condenses like rain along the cosmic-ray path and each 
electrically charged particle becomes the center of a droplet of 
water which is visible if well illuminated. Thus the scientist 
obtains a visible trace of the cosmic-ray path which can be 
photographed. These photographs, taken automatically, are 
studied by the scientist and are the basis for most of his data 

Dr. Robert B. Brode, professor of physics, will head a group 
of University of California physicists in conducting experiments 
on the properties of the mesotron and precise mass determina- 
tion of cosmic-ray particles. The information sought by Dr 
Brode and his associates, Dr. Wayne L. Hazen and Dr. William 
B. Fretter, concerns the size of mesotrons, a particle of matter 
for which cosmic rays are the only certain source at present. 
The birth and death of mesotrons are somewhat of a mystery, 
and knowledge of where they come from is said by scientists 
to be essential to better understanding of nuclear energy pos- 
sibilities. Thus far, however, man has not been able to produce 
them but only to observe those created by nature’s superpotent 
cosmic rays. 

Since the United States fleet is one of the world’s largest con- 
sumers of power, the Navy is intensely interested in any new 
knowledge which may be uncovered and lead to new sources of 
energy. Cosmic-ray investigations are but one phase of a broad 
upper-atmosphere research program being sponsored by the Office 
of Naval Research. 

This program includes, besides the cosmic-ray studies, spectro- 
scopic measurements, infrared measurements, studies in photom- 
etry, sky brightness, and meteorology. 


NEW ATOMIC RESEARCH LABORATORY 

Manhattan Project, War Department agency for atomic 
energy, has awarded a contract to Hydrocarbon Research, Inc., 
New York City, for architectural and engineering services in 
connection with the construction of the Brookhaven National 
Laboratory, Patchogue, Long Island. The new laboratory, one 
of a chain of Government-sponsored and financed atomic re 
search laboratories, will be built on the former site of Camp 
Upton. The laboratory will be operated under contract by 
Associated Universities, Inc., a special research agency formed 
by nine major eastern universities. 
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 yials built into Singer Sewing Machines is 





‘yeflected in the number of satisfied users 






Yhroughout the world. We take pride in 
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counting the United States Army, with its \ 


wt rt at ace 7 
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: exacting requirements and rigid ‘specifi- 
YS cations, among those customers with whom 
'? our relations have been so satisfactory 
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| . for many years. 











IDEAL 


Oil Field 
Machinery & Equipment 


Duperwor 
Diesel & Gas Engines 
Generator Sets 


Seamless and Welded Pipe 





FACTORIES 
Ambridge, Pa. Etna, Pa. 
Toledo, Ohio Springfield, Ohio 


Houston, Texas Torrance, Calif. 


THE NATIONAL SUPPLY CO. 


Executive Offices, Grant Bidg., Pittsburgh, Pa. 


























Rathborne Hair & Ridgway Co. 


Divisions: National Box Co. — Dearborn Paper Products Co. 


General Offices: 1440 West 21st Place, Chicago, Illinois 


BOXES 


WOODEN 
WIREBOUND 
PLYWOOD 


KNOCKDOWN OR ASSEMBLED 
CARLOADS OR LESS 




















BAK E 


PLATINUM 


AND OTHER PRECIOUS 
METAL PRODUCTS 


As headquarters for platinum and the other prec- 
ious metals, we can render satisfactory and rapid 
deliveries and are always ready to bid on your re- 
quirements. Here are some of our regular products: 


PLATINUM AND PLATINUM METALS 


Catalysts for Nitric Acid 
Catalysts for Sulphuric Acid 
Laboratory Ware 

Electrical Contacts 

Spark Plug Electrodes 
Thermocouple Wire: Fuse Wire 
Wire Cloth (Gauze and Screen) 
Wire, Sheet and Tubing 


GOLD AND GOLD ALLOYS 
Dental Golds and Solders 
Wire, Sheet and Tubing 
Wire Cloth (Gauze and Screen) 
Gold Plating Salts 

SILVER AND SILVER ALLOYS 
Silver Solders 
Wire, Sheet and Tubing 
Wire Cloth (Gauze and Screen) 


BAKER & CO., INC. 
113 Astor St., Newark, N. J. 


NEW YORK SAN FRANCISCO CHICAGO 
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New Sperry Flight Instruments 


Readily adaptable for grouping 
as pilot prefers 




































@ Now pilots can have attitude and 
directional reference in standardized 
small-size electric instruments. These 
new Sperry flight instruments are read- 
ily sdestlile to modern instrument 
grouping. 

@ Available for pairing as the pilot pre- 
fers for attitude reference are either the 
new Sperry non-tumbling Gyro-Horizon 
or the Sperry Attitude Gyro which gives 
continuous attitude indications at all 
times from any flight position . . . for 
directional reference the new Gyrosyn 
Compass with either rotating dial or 
pointer indicator to give positive direc- 
tional indication under any flight con- 
dition —no resetting required. 





Model F-4A Attitude Gyro Model C-2 Gyrosyn Compass The 





@ Designed for the standard 3! inch 
panel cut-out, these instruments are 
entirely electric (AC) and free of 
brushes. They are all non-tumbling, 
have no flight limitations, need no 
caging devices. These instruments are 
lightweight, compact, precision-built 
yet simply constructed. 





Model H-3 Gyro-Horizon Model C-2A Gyrosyn Compass 


w Our Aeronautical Department will be 
glad to supply complete information. 





Sperry Gyroscope Company, Ine. 


EXECUTIVE OFFICES: 
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ment Landing Systems ¢ Traffic Control Systems * Marine: Gyro-Compasses 
Gyro-Pilots « Gyro-Magnetic Compasses « Incandescent Searchlights Steering 
Systems « Radar « Loran ¢ Industrial: Railroad Radio ¢ Microwave Relays 
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It is surprising the way readers of Army 
Ordnance Association publications are 
helping spread the Ordnance message. 
Here is one case in hundreds that have 


come to our attention in recent weeks: 


H. N. Willoughby, of Richmond, Ind., 
is an enthusiastic and valued member of 
the A.O.A. A businessman of his com- 
munity, he is also a lieutenant colonel in 
the Officers’ Reserve Corps and president 
of the Department of Indiana Reserve 


Officers’ Association of the United States. 


This is what Colonel Willoughby did 
about a recent issue of our monthly 
Washington newsletter, THe ComMMon 
Derense. He obtained one hundred extra 
copies and sent a copy, together with a 
personal letter, to all chapters, department 
officers, and past presidents within the 
department. That was a splendid way in 
which to help disseminate a discussion 
wherein the editors attempted to analyze 


the first principles of peace. 


But that was not all. He personally 
bought and paid for a half-page advertise- 
ment in the December 24, 1946, issue of 
the Palladium-Item and Sun-Telegram of 
Richmond and republished therein the 


major portion of the Letter’s message. 


To Colonel Willoughby and hundreds 
of other enthusiastic readers of our pub- 
lications who are helping by various effec- 
tive means to bring the preparedness mes- 
sage to an ever-widening circle of their 
neighbors and friends, we publicly and 


gratefully extend our sincerest thanks, 


fhe Ettore 























Artillerist of the Ionosphere 


Dr. Von Karman Charts the Defenses of the Atomic Age 


RDNANCE in the atomic age 
( has moved into the realm of the 
stratosphere. As a result, aérodynamics 
ioins hands with ballistics to produce 
offensive and defensive weapons of 
surpassing power and accuracy for our 
armed forces. A leader in this new field 
who has contributed much to the na- 
tional defense of the United States is 
Dr. Theodore von Karman of the Cali- 
Technology at 
drawn by 


fornia Institute of 
Pasadena. His portrait, 
LeBaron Coakley, staff artist, appears 
on the front cover of this issue of ARMY 
OrpNanceE. We salute him for his vast 
contributions to scientific and indus- 
trial preparedness. 

Dr. von Karman was born in Buda- 
pest on May 11, 1881, the son of Dr. 
M. von Karman, professor of philos- 
ophy and education at the University 
of Budapest. He holds the following 
university degrees: M.E., Budapest; 
Ph. D., Gottingen; honorary degree of 
doctor of engineering, Berlin; honorary 
degree of doctor of science, Brussels; 
honorary degree of doctor of laws, Uni- 
versity of California at Los Angeles. 

Graduated at Budapest Royal Tech- 
nical University in 1902, he became re- 
search engineer with Ganz & Company 
(internal-combustion engines) and as- 
sistant at the Technical University of 
Budapest, 1903-1906. He studied mathe- 
matics, physics, mechanics in Gottingen, 
Paris, and London from 1906 to 1909. 
From 1912 to 1914 he was director of 
the Aéronautical Institute of the Tech- 
nical University in Aachen. 


HIE served in the Austro-Hungarian 
Army Aviation Corps as a rst lieutenant 
in 1915 and was appointed head of a re- 
search department in 1916, He designed 
the helicopter which bears his name. 
After the first World War, Dr. von 
Karman returned to Germany as di- 
rector of the Aéronautical Institute at 
Aachen. He was adviser of Junkers 
Aircraft Company, Luftschiffbau Zep- 
pelin, and did consulting work for 
Handley-Page, Ltd., England. 
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Dr. von Karman was an American 
delegate to the Fifth Volta Con- 
gress in 1935 where he presented 
the first theory of air resistance of 
bodies moving supersonic 
velocity, Since 1938 he has headed 
the Army Air Corps Jet Propulsion 
project at the California Institute 
of Technology which later became 
a jet-propulsion laboratory 
sored jointly by the Air Forces and 
the Ordnance Department. 

In 1938 Dr. von Karman pre- 
sented the first memorandum con- 
cerning the possibilities of super- 
sonic wind tunnels in ballistic re- 
search and later developed a tunnel 
which became a pioneer installation 
for the supersonic tunnel at Aber- 
deen Proving Ground. His latest 
work on long-range jet-propelled 
missiles is full of portent for our 
future preparedness.—THeE Epirors. 


with 


spon- 











He came to the U.S.A. first in 1926 
upon the invitation of the Guggenheim 
Fund for the Promotion of Aéronautics 
and lectured at several universities and 
institutions here. In 1928 he again came 
to this country as research associate in 
aéronautics at the California Institute of 
Technology, Pasadena, where, since 
September 1930, he has served as di- 
rector of the Guggenheim Aéronautical 
Laboratory. He became an American 
citizen on July 24, 1936. 

Dr. von Karman has 
tensively, making three trips around the 
world. He was American delegate to 
the Fifth Volta Congress in 1935 and 
presented the first theory of the air 


traveled ex- 


resistance of bodies moving with super- 
sonic velocity. Later he delivered the 
Wilbur Wright Memorial Lecture on 
invitation of the Royal Aéronautical 
Society, London, England. He was 
Rouse-Ball lecturer at the University of 
Cambridge, England; lecturer of the 
Belgian-American Foundation at the 
University of Brussels; delivered lec 
tures at the Sorbonne, Paris, at the 
Central Aéro-Hydrodynamical Institu 
tion, Moscow, and at the National 
Tsing Hua University, Peiping, China. 

In 1940 he gave the Josiah Willard 


Gibbs lecture of the American Mathe 
matical Society. In 1946, he gave the 
Wright Brothers Lecture of the Insti 
tute of the Aéronautical Sciences. 

Dr. von Karman was associated as 
consulting engineer with several im 
portant industrial projects. He became 
consultant for the Army Air Forces 
in 1939 and adviser of Wright Field, 
especially in wind-tunnel developments. 
Since 1938 he has headed the Army Air 
project at the 


Corps jet-propulsion 


California Institute of Technology, 


which later became a_ jet-propulsion 
laboratory sponsored jointly by the Air 
Forces and the Ordnance Department. 

In 1944, he became special consultant 
to Gen. H. H. Arnold and director of 
the Army Air Scientific Ad 


visory Group. In 1945 he headed an 


Forces 


important mission abroad engaged in 
study and evaluation of technical de 
velopments in Germany and Japan and 
also in England and Switzerland, Dr. 
von Karman was also consultant to 
the Aerojet Engineering Corporation, 


Azusa, Calif, 


HIE has been connected with the Ord 
nance Department of the Army since 
1938, in which year he presented th 
first memorandum concerning the pos 
sibilities of supersonic wind tunnels in 
ballistic research. He has been a mem 
ber of the Scientific Advisory Com 
mittee of the Ballistic Research Labora- 
tory, Aberdeen Proving Ground, from 
the time of the formation of this com 
mittee in 1940. 

During 1940-1942, he developed a 
model supersonic wind tunnel at the 
California Institute of Technology 
which became a pioneer installation for 
the design and operation of the Aber 
deen supersonic wind tunnel, In 1942, 
Dr. von Karman presented another 
memorandum to the Ordnance Depart- 
ment on the development of long-range 
rockets, which led to the “ORDCIT” 
program, rocket and jet-propulsion de 
velopments contracted by the Ordnance 
Department at Cal Tech. 
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The New Divisions 


Reorganization of Infantry and Armored 
Units Inereases Size and Firepower 


. 


The lessons learned in 
combat have molded the 
structure of the new fight- 
ing teams of the Army 
Ground Forces. 


« 


peerage en in size, firepower, and 
shock action of U. S. Army in- 
fantry and armored divisions have been 
initiated in a sweeping reorganization 
which takes into account lessons learned 
in World War II and which looks for- 
ward to the atomic age. 

“American Army divisions, proven 
equal or superior to the best of friend 
and foe alike in the war just won, will 
henceforth be unparalleled fighting ma- 
chines,” said Gen. Jacob L. Devers, 
Commanding General, Army Ground 
Forces, in commenting on the new re- 
organization. “With an increase of 
only one-fifth in the strength of the 
infantry division, we have tripled the 
number of artillery weapons and more 
than tripled our firepower. Shock ef- 
fect, striking power, flexibility, and ma- 
neuverability are all increased,” said 
General Devers. 

Goal of Ground Forces planning is 
an infantry division which will be com- 
pletely transportable by air. The in- 
fantry division of the future will not 
be merely amphibious, striking at the 
enemy by land or sea. It will be 
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“triphibious,” capable of swift mechan- 
ized movement by land, sea, and air. 

For reasons of economy in personnel 
and equipment, the present strength of 
divisions in the United States will be 
approximately 14,000 officers and men, 
but for experimental purposes Army 
Ground Forces has been authorized to 
make variations in this figure. 


THE approved changes in division 
organization were based on recom- 
mendations submitted by former divi- 
sion and unit commanders, the General 
Board of the European Theater of 
Operations which sat at Bad Nauheim 
in 1945-1946, and the Infantry, Ar- 
mored, and Artillery conferences held 
at service schools last spring. Combat 
lessons learned in all theaters of action 
during the war were incorporated in 
the changes. 

In World War II, V-2 rocket attacks 
upon our troops and the civilian popula- 
tion in Belgium and England did not 
stop until our ground forces had pene- 
trated. to the launching sites, destroyed 
the Nazi covering forces, and demol- 
ished the sites and stock piles. 

In any future war the mission of our 
ground forces would be the same. At- 
tacks upon the civilian population of 
the United States itself would not cease 
until our .Army’s ground fortes—in- 
fantry, armored cavalry, and artillery— 
descended upon the enemy’s airfields, 
launching sites, depots, and factories to 
seize or destroy them. 

Atomic and other weapons will not 
alter the nature of warfare to such an 
extent that the ground combat need for 
a versatile, mobile, and hard-hitting 








division will be diminished or altered, 
The infantry division will remain the 
versatile combat unit of a field army 
organized basically for hard-hittin, 
shock action. It will have a degree : 
training in special operations that wil} 
permit its rapid conversion for jungle, 
arctic, desert, or mountain fighting, and 
for movement by motor, ship, or plane. 

The war strength of an American 
infantry division of the future yj 
number between 17,000 and 18,000 of. 
ficers and men, an increase of More 
than 3,000 over its World War |] 
strength. 

The more important changes are: 
(1) Inclusion of an organic tank bat. 
talion; (2) Inclusion of an organic ant. 
aircraft artillery battalion; (3) Addition 
of two more howitzers to each of the 
twelve firing batteries of the division 
artillery, increasing its firepower fifty 
per cent; (4) Reduction of the infantry 
squad from twelve to nine men; and 
(5) Addition of a fourth company and 
a bridge platoon to the engineer bat. 
talion. 

Included in each regiment will be a 
headquarters company, a service com- 
pany, and three battalions consisting of 
a headquarters company, heavy-weapons 
company, and three rifle companies 
each; a tank company (in addition to 
the headquarters and three combat 
companies of the organic battalion 
under division control); a heavy-mortar 
company armed with the 4.2-inch mor- 
tar; and a medical company. 

Eliminated as a result of this new 
alignment will be the antitank and can- 
non companies and the collecting com- 
pany which was a part of the divisional 
medical battalion. 

During World War II, especially in 
the Mediterranean and European Thea- 

ters, each division had 

i i separate battalions of 

; tanks and _ antiaircraft 

-*,) artillery detailed to pro- 

Aeox* vide it with their types 
of specialized support. 
Tactically this arrange- 
ment proved sound, but 
administratively it left much to be de- 
sired. By including these battalions 
organically in the division, it is believed 
that greater efficiency may be achieved. 

The inclusion of a company of tanks 
in each regiment as well as a battalion 
in the division means that the number 
of tanks working with the division as 
a whole will be doubled. The division 


of the future will have six companies 
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armed with the big M-26 “General 
Pershing” tank mounting a go-mm. 


an the additions to the new division 
will, of course, be armed with the 
latest weapons. There is no better illus- 
tration of this policy than the antiair- 
craft artillery battalion. In the last war, 
the antiaircraft battalion was provided 
with towed 40-mm. Bofors guns. In the 
future it will have self-propelled car- 
riages mounting either quadruple cali- 
ber .50 machine guns or dual 4o-mm. 
guns. It will be under the control of 
division artillery. 

Components of division artillery will 
remain at three bat- 


besides its headquarters company, three 
collecting companies and one clearing 
company. The litter sections have been 
removed from the collecting companies 
and given to the regiments to achieve 
better control and services. The ambu- 
lance platoons of the old medical bat- 
talion’s collecting companies have been 
combined to form an ambulance com- 
pany. 

Three changes have been made in 
the division special troops. The old 
headquarters for special troops has been 
abolished. The recent creation of a 
military-police company in certain divi- 
sions has been standardized. A replace- 


the division’s 


will be included in 


armament. 


THE U. S. armored division of the 
future will consist of approximately 
15,000 officers and men and will under- 
go an important change in its com- 
mand organization. Modifications will 
be made to fit peacetime restrictions of 
personnel and matériel. During the war, 
the combat elements of the division 
were grouped under Combat Com- 
mands “A” and “B,” with a small 
fraction held for contingencies under 
Combat Command “R,” or Reserve. 
The new setup will substitute a Com- 
bat Command “C” 
headquarters for the 





talions of 105-mm. 
howitzers and one 





‘THE NEW U.S. INFANTRY DIVISION 





battalion of 155-mm. 
howitzers, but the 
number of pieces in 
each firing battery 
will be increased 
from four to six. on 
Combat experience 
indicated that a bat- 
tery could handle six 
guns without ma- 
terially increasing its ow 
command and ad- 
ministrative over- 
head. This increase 
will give the division 
fifty-four 105 how- 
itzers and eighteen 
155 howitzers. It is | 
contemplated that 





STRENGTH 
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+250% 
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old reserve headquar- 
ters, creating three 
command _headquar- 
ters of equal capa- 
bilities. 

Regardless of the 
type of organization, 
combat experience in 
World War II in- 
dicated conclusively 
that the ratio of in- 
fantry to tanks was 
| insufficient. To rem- 
edy this shortcoming, 
an entire battalion of 
infantry will be 
added to the divi- 
sion, and the strength 
of each existing in- 
fantry battalion will 
be increased from 








towed guns will be t= 
replaced with  self- 
propelled guns as soon as suitable 
models are developed. 

A reduction in the size of the in- 
fantry squad from twelve to nine men 
was made because combat experience 
proved that a squad leader could not 
control more than eight other men in 
battle. The future squad will have, be- 
sides its leader, an assistant squad 
leader, five riflemen, a Browning auto- 
matic rifleman, and the latter’s assistant. 

A fourth company has been added to 
the engineer battalion to give the divi- 
sion a spare. One company is regularly 
detailed to work with each regimental 
combat team to afford close, front-line 
support. The added bridge platoon will 
have certain types of bridging material 
heretofore issued only to corps and army 
engineer units. 

The new divisional medical battalion 
has been greatly reduced in size and 
scope. During World War II it had, 
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ment company, supervised by seven of- 
ficers and thirty-one enlisted men, has 
been added. This company’s job will 
be to receive the division’s replace- 
ments and prepare them for their battle 
assignments. 

Several important types of equip- 
ment have been increased in the divi- 
sion or added to it. During World 
War II, all the liaison planes were in 
division artillery, but an experimental 
increase from ten to sixteen planes is 
standard in the new setup. The addi- 
tional “grasshoppers” will be assigned, 
one to each regiment and three to 
division headquarters. 

Radar equipment, which had been 
supplied to an interim-type division, has 
been made organic to the headquarters 
of division artillery and each regiment 
to facilitate the location of enemy artil- 
lery and mortars. Forty-two 75-mm. 
and eighty-one 57-mm. recoilless rifles 


three to four rifle 
companies, increasing the number of 
rifle companies from nine to sixteen. 

As with the infantry division, the 
armored division infantry squad will 
be reduced in size, but in this case to 
ten men. The tenth man will drive the 
squad’s full-tracked personnel carrier. 

An added heavy-tank battalion will 
be equipped with the M-26 General 
Pershing tank. 

Artillery and antiaircraft battalions 
are also added to the armored division, 
under control of division artillery head- 
quarters. The additional artillery bat- 
talion will be equipped with eighteen 
self-propelled 155-mm. howitzers, and 
each of the other three battalions will 
have eighteen self-propelled 105-mm. 
howitzers. The antiaircraft battalion 
will have sixty-four _ self-propelled 
weapons, half of them quadruple cali- 
ber .50 machine guns and the other 
half dual 40-mm. guns. 
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Real or Imaginary 


Suppression of Patents 
Like the Hindu Rope Trick. No One Actually Has Seen It 


. 


by 
Roger Sherman Hoar 


* 


A promising address by the 
Attorney General turned 
up some disappointing clues 


’ 


N an article on “Patents and Na- 
tional Defense” in Army Orp- 
NANCE magazine for September-October 
1946, I stated that actual instances of 
manufacturers buying up patents which 





compete with their own inferior prod 
ucts and then suppressing the patented 
device for the duration of the patent 
were like the legendary Hindu rope 
trick. You never meet any one who 
has ever personally seen that trick per 
formed, although practically everybody 
knows some one else who knows some 
ene else who has, 

My article was hardly off the press 
when newspapers of October 24, 1946, 
throughout the country printed a Bos- 
ton dispatch quoting U. S. Attorney 
General Tom C. Clark, in an address 
before the Associated 
Massachusetts later that same day, as 
asserting that “patented inventions are 
often suppressed” and supporting this 


Industries of 


assertion by citing three alleged specific 
instances of such suppression. 

Here at last was a man who claimed 
to have seen the Hindu trick 
with his own eyes—not only once but 
three times! Had _ his 
him? Or was he trying to deceive his 
hearers? Or had he himself been de 
ceived by some subversive subordinate 
hostile to the American system of free 
enterprise? I determined to find out. 

First I obtained from the Associated 
Industries a complete verbatim trans- 


rope 


eyes deceived 
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cript of Mr. Glark’s address. Surprise! 
The actual speech, as delivered, con- 
tained no generalization about patents 
being often suppressed and mentioned 
only one of the three alleged instances 
listed in the advance press release. As to 
that one instanee, the actual speech did 
not use at all the demagogic language 
reported in the press and treated the 
episode from an antitrust, rather than 
an antipatent, point of view. 

But the advance release must have 
emanated from the Department ot 
Justice in Washington, so I wrote to 
the Attorney General for a copy. In 
reply, the director of the Division ot 
Public Information of the Department 
of Justice stated: 

“We regret that we cannot send you 
any other account of the Attorney Gen- 
eral’s speech before the Associated In 
dustries of Massachusetts excepting the 
one which you have already obtained 
from the Associated Industries of 
Massachusetts, That is the speech as 
delivered and official.” 

This categorical 
repudiation of the con 
tents of the press re- 


Ne lease greatly simplifies 


; 


he Fee ye * 


the issues by leaving 


7 3 ey i) < 
ia" Sig 
Lee me only one Hindu rope 


trick to investigate 
and expose. 

However, merely for the record, | 
wish to state that in the meantime I had 
thoroughly investigated the two other 
alleged instances of patent suppres- 
sion and now have in my files a fully 
documented proof that both of them 
are utterly unfounded. 

Now as to Mr. Clark’s sole accusa- 
tion of patent suppression: In his ad- 
dress, as actually delivered, he said: 

“Vitamin D is a very important 
vitamin, particularly to growing young- 
sters. It develops strength in their bones. 
Vitamin D was a process that was 
owned by a foundation in the Midwest. 
It happened to be near a butter-produc- 
ing area and they were very much 
opposed to oleomargarine. So they just 
decided they wouldn’t let the oleo boys 
put any Vitamin D in the oleo.” 

That statement is one of those half. 


truths which are so much more decep. 
tive than out-and-out falsehoods, What 
are the full facts? 

Dr. Harry Steenbock, of the Depart. 
ment of Biochemistry of the College of 
Agriculture of the University of Wis. 
consin (which isn’t the least bit ashamed 
of the situation, so why not mention jts 
name? ), invented the process of increas. 
ing the Vitamin D content of foods by 
irradiating them with ultraviolet light. 


ON this process he obtained four 
United States patents which he as. 
signed to the Wisconsin Alumni Re. 
search Foundation. 

It would have been understandable 
and excusable for Dr. Steenbock to have 
denied completely the use of his inven. 
tion to oleo makers. 

But he did not go that far. In his 
assignment of his patents to the 
Foundation he merely provided that 
no license for the irradiation of oleo- 
margarine should be granted without 
an authorization from the president of 
the university in person. 

Only one maker of oleomargatine 
ever even applied for a license! And, 
this maker had a 
record of having been prosecuted by the 


inasmuch as one 
Department of Justice for conspiracy to 
defraud the U. S. Government of the 
tax on colored oleomargarine and had 
been found guilty and sentenced to a 
heavy fine and penitentiary imprison- 
ment, the president of the university 
quite naturally denied his request. 
Since the process was first made avail 
able in 1927 (a year before the first 
Steenbock patent was issued), over 400 
have granted. The 
nominal nature of the royalty rates 
charged by the Foundation is indicated 
by the fact that the royalties on enough 
Vitamin D to supply a baby’s normal 
daily requirements for three years 
would amount to four-tenths of a cent! 
So I am still waiting to hear from 
some one who has actually seen per- 
formed a single instance of the Hindu 
rope trick of patent suppression. 


licenses been 





Mr. Hoar was formerly Assistant Attorney 
General of Massachusetts. 
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The Lost Peace 
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An Analysis of the European Strategy of World War II 


. 


Did Britain and_ the 
United States effect the 
replacement of Nazi tyr- 
anny with a more bar- 
baric hegemony? 


' 


by 
Maj. Gen. J. F. C. Faller 


* 


OW came it that Germany lost the 

war? How came it that, although 
Britain and the United States were 
parties in its winning, no single one of 
their aims has been achieved? Poland 
has not been liberated, democracy has 
not been established, autocracy has not 
been destroyed. Merely to have re- 
placed a German hegemony by a 
Russian one is no gain; that is no more 
than a change of name. 





General Fuller, noted British soldier-author, 
is one of the outstanding military analysts and 
historians of the present day. As an officer in 
World War I he was one of the foremost 
advocates of tank warfare and did much to 
mount the armored attacks that proved the 
value of the bulletproof track-laying vehicle. 
He is a Companion of the Bath, a Commander 
of the Order of the British Empire, and a 
Companion of the Distinguished Service Order. 
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Answers to these questions are im- 
portant, not because they can rectify 
mistakes made but that, when the pres- 
ent armistice explodes into the next war, 
statesmen and soldiers may display a 
little more wisdom. 


TO begin with, what were the causes 
of the recent conflict? It was in their 
misreading that the present anarchy 
finds its roots. There were a goodly 
number; yet of them the most im- 
mediate was strategic: it was the 
geographical position of Britain vrs @ vis 
the Continent of Europe. 

Britain is a small country with a 
small population when compared with 
her vast imperial commitments. She is 
not a continental power, and under no 
conceivable circumstances can she be- 
come one. As Napoleon, having learnt 
his lesson, said when at St. Helena: 
“England can never be a continental 
power, and in the attempt she must be 
ruined. Let her stick to the sovereignty 
of the seas, and she may send her am 
bassadors to the courts of Europe and 
demand what she pleases.” 

Sovereignty of the seas demanded 
that no continental nation should be- 
come so strong that it could threaten 
Britain’s naval supremacy which made 
secure her commercial interests and 
hence her existence as a great trading 
nation, To achieve this end, her for- 
eign policy was based on the balance 
of power, and whether it be a good or 
an evil principle, the fact remains that 





the British Empire was built upon it, 
was sustained by it, and cannot for long 
endure without it. 

In the past, this balance automatically 
determined Britain's potential enemy, It 
was not the wickedest nation, but in- 
stead it was the nation which, more so 
than any other, threatened her insular 
security. And since that nation normally 
was the strongest of the continental 
powers, in peacetime British statesmen 
favored either the second strongest or 
a group of powers which, in coalition, 
was only a little less strong than the 
strongest. 

Based on this principle, their aim in 
war was not to annihilate their enemy 
because annihilation perma- 
nently have upset the balance. Instead it 
was to reduce his strength to a level 
which would enable the balance to be 
reinstated, and once this level was 
reached, peace negotia- 


would 


tions were initiated, 

The 
best fitted this policy 
was of a defensive-offen- 


strategy which 


sive order: Defensive in 
that, as long as com- 
mand of the sea was 
held, Britain herself was secure from 
attack; offensive in that this command 
guaranteed freedom of movement to 
ward or against any maritime objective 
within the strategical field. 

This strategy was neither aggressive 
nor isolationist. Instead it was purely 
self-interested. Its aim was not to guar- 
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antee the peace of Europe but to warn 
continental nations that in face of 
British naval might the making of war 
did not pay. 

In 1914-1918 this strategy of ex- 
haustion was largely abandoned for the 
continental, or Napoleonic, strategy of 
annihilation which demanded the com- 
plete defeat of the enemy, and with 

dire results to both Brit- 
——— ain and Europe. The 
Pie one was bled white, and 
the dictated peace which 
followed, by preventing 
the reéstablishment of 
the balance of power, 
bereft the other of a 
controlling authority. 

What was just as bad, after that 
peace Britain assumed the mock posi- 
tion of a continental power and thereby 
committed the very mistake which 
Napoleon had predicted would lead to 
her ruin. The balance of power was 
placed under anathema, and in its stead 
was erected a Tennysonian, Rous- 
seauesque piece of humbug—the Parlia- 
ment of Man. Thus the principle which 
for more than two centuries had main- 
tained some semblance of control over 
the quarrelsome nations of Europe was 
removed, and the result was the rise 
of Germany. 

Throughout history, Germany’s cen- 
tral position has been her danger. 
Whereas Britain, a seabound country, 
could never feel secure until she com- 
manded the sea, Germany, a landlocked 
country, could never feel secure until 
she commanded the land. As long as 
the balance of power was in British 
hands and as long as her own policy 
did not threaten it, Germany could 
rely on British support in the event of 
war. But after 1919 this balance no 
longer existed; therefore the only cer- 
tain course open to her was to fend for 
herself. 

In 1924, when writing the first vol- 
ume of “Mein Kampf” in prison, Hitler 
considered no sacrifice too great in 
order to gain England’s friendship, And 
though he never abandoned this idea, 
he adopted the second line two years 
later when engaged on Volume II; 
namely, that German command of the 
land was vital to her existence as a 
great nation. 

He opened his argument by pointing 
out that “the geometrical dimensions 
of a state are of importance, not only 
as the source of the nation’s foodstuffs 
and raw materials, but also from the 
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political and military standpoints.” He 
stated further that from these points of 
view Germany never has been and, as 
long .as she remained confined within 
her existing boundaries, never could be 
a world power. Compared with the 
world powers she was insignificant, 
and, what was even worse, sooner or 
later this lack of proportion must of 
necessity lead to the decline or even 
annihilation of the German people. 

To demand the restoration of the 
1914 frontiers would be totally insuf- 
ficient, because they did not include all 
the members of the German Nation. 
“Nor were they reasonable, in view of 
the geographical exigencies of military 
defense.” They were but “temporary 
frontiers established in virtue of a 
political struggle that had not been 
brought to a finish; and indeed they 
were partly the chance of circum- 
stances.” 

The 1914 frontiers were of no sig- 
nificance. Conquest of foreign terri- 
tories must, therefore, be undertaken. 
“All are convinced,” he writes, “of the 
necessity of regulating our situation in 
regard to France . We National 
Socialists have purposely drawn a line 
through the line of conduct followed by 
prewar Germany in foreign policy. We 
put an end to the perpetual Germanic 
march toward the South and West of 
Europe and turn our eyes toward the 
lands of the East . . . Russia and the 
border states subject to her.” 

At no time would it appear that 
Hitler saw the incompatibility of these 
two aims; namely, that England’s 
friendship could only be won by a weak 
Germany and that a strong Germany 
would render her hostile. Apparently 
he could see no reason why Britain 
and France should fight the one power 
which was guarding Europe from the 
Asiatic domination of Moskowitertum. 

According to this policy of expansion, 
or of Lebensraum, as he called it, or 
what the Americans of a hundred years 
back would have called “Manifest 
Destiny,” he annexed Austria and 
Czechoslovakia and finally demanded 





The two words, “Uncon- 
ditional Surrender,” were 
to hang like a putrefy- 
ing albatross around the 
necks of America and 
Britain. 














the return of Danzig to the Reich and 
a route through the Polish Corridor. 

These violent actions led to the Brit 
ish guarantee to Poland, which could 
only lead to war. Next, when war came, 
because the balance-of-power theory 
could not be evoked, it was impossible 
for the British Government to formy. 
late a war policy based on British self. 
interest. Its Prime Minister could not 
say: “Once again we have gone to war 
to prevent a continental power estab. 
lishing a hegemony over Europe, 
Therefore our aim, as it always has 
been, is not to annihilate our enemy, as 
France desires, but to reduce his 
strength to the level where he will be 
compelled to abandon his project and 
accept our terms.” 

Instead, in order to appeal to the 
emotionalism of the masses which for 
twenty years had been fed upon the 
pacific slops of the League of Nations, 
Mr. Neville Chamberlain publicly an. 
nounced that the British war aim was 
a moral one—a crusade against “the 
evil thing.” 

What did this mean? 
It meant for Britain that 
the war was not to be 
fought for a rational and 
self-interested purpose 
but rather for an emo- 
tional and_ ideological 
end. It was to be a con- 
test to extirpate a heresy, and, as always 
in such struggles, the holier the cause 
the more total the destruction and the 
more unholy the end. It was Britain 
and not Germany who placed war on 
a total footing, such as it had been in 
the Thirty Years’ War. 

What was Hitler’s strategical prob- 
lem? It was to gain his end—the estab- 
lishment of his Lebensraum in Eastern 
Europe—without having to fight a war 
on two fronts. Astutely, on August 23, 
1939, he had maneuvered Russia into 
an alliance and, by so doing, cleared 
three-quarters of his eastern front. Next, 
rapidly overrunning Poland, he put that 
front into cold storage and set out to 
eliminate the western front which, 
when accomplished, would enable him 
to return to the eastern front as the 
one and only scene of action. 

This was Frederician strategy of 
the grandest order, but, unfortunately 
for him, he was faced by a problem 
which Frederick the Great was never 
called upon to consider—a hostile Eng- 
land, 

That he had not considered this prob- 
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Britain’s sovereignty of the seas demanded a European balance of power. 


lem is the most inexplicable of all his 
many blunders. As I have mentioned, 
in 1924, he ardently desired that Ger- 
many should seek an alliance with Brit- 
ain. Why? This is what he then wrote: 

“The British nation will therefore 
be considered as the most valuable ally 
in the world as long as it can be counted 
upon to show that brutality and tenacity 
in its government, as well as in the spirit 
of the broad masses, which enables it 
to carry through to victory any struggle 
that it once enters upon, no matter 
how long such a struggle may last or 
however great the sacrifice that may 
be necessary or whatever the means 
that have to be employed; and all this 
even though the actual military equip- 
ment at hand may be utterly inadequate 
when compared with other nations.” 

Because, in his opinion, a friendly 
England would prove “the most valu- 
able ally in the world,” he should have 
realized that a hostile England might 
well prove the most deadly enemy. 
Therefore his war policy should have 
centered on the defeat of England. 
What had Clausewitz said? 

“We may . . . establish it as a prin- 
ciple that if we can conquer all our 
enemies by conquering one of them, the 
defeat of that one must be the aim of 
the war, because in that one we hit the 
common center of gravity of the whole 
war.” 

Clearly, in Hitler’s case, the “one 
enemy” was England. Yet in June 1940, 
he found himself totally unprepared to 
hit “the common center of gravity of 
the whole war.” While gazing at the 
map of the British Empire, which he 
says he often did, he had overlooked 
the Strait of Dover! 

If its crossing was an insuperable 
problem, he should not have gone to 
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war, If it were not, then he should have 
prepared to solve it before launching the 
war. He did not. Therefore, because 
his strategy was now stone-walled, the 
sole course open to him was to reésti- 
mate its values. 

The conditions which faced him 
should have suggested this course. 
Britain was now left his sole enemy. 
She had lost not only her footing on 
the Continent but also the requisite 
fighting man power—that of France— 
to wage a continental war. Further, she 
had lost the assistance of the French 
fleet, and, with Italy now in the war, 
she had lost the command of the 
Mediterranean and with it the direct 
sea route to Egypt. Further still, be- 
cause the German air and U-boat bases 
now stretched from the North Cape to 
the Bidassoa, she must expect intensified 
sea and air blockade. 

Single-handed, Britain could not pos- 
sibly win the war however long it 
might last. Henceforth, and until she 
could recruit another ally, her problem 
was a purely defensive one: to secure 
her homelands and to 
secure Egypt. The im- 
portance of the latter 
did not lie in the Suez 
Canal but rather in the 
fact that it was her sole 
remaining overseas base 
within striking distance 
of Europe. 

Should that base be lost, the whole 
of North Africa would pass into Ger- 
man and Italian hands. Spain could 
then be forced into the war, Turkey 
could then be pinched out, the road 
to Russia through Armenia and Georgia 
could be opened, and, finally, Britain 
would be placed in so desperate a sit- 
uation that American ardor in her sup- 





port might cool to zero. Had these 
things happened, and they were not im- 
possible, Britain must have accepted a 
negotiated peace, for without American 
economic support she could not, with 
all the will in the world, have con- 
tinued the struggle. 


BE NSTEAD of adopting this course and 
immediately dispatching, let us suppose, 
no more than one armored and two 
infantry divisions to North Africa, as 
well as placing Marshal Graziani’s army 
in Libya under German direction, 
Hitler decided on an operation in which 
he had little faith and which was an 
untested and theoretical gamble with 
the odds heavily against him—the re- 
duction of Britain by air bombardment. 
His admirals did not believe in it, nor, 
would it appear, did his general staff. 

When this fantastic attack opened, 
British prestige stood near freezing 
point, and, when it ignominiously 
failed, it rose to boiling point. Dun- 
kerque was obliterated by the glory of 
the Battle of Britain, which was prob- 
ably the greatest psychological victory 
ever won in war. Yet, even then, it 
was not too late to strike a deadly blow 
at his enemy in Egypt. Why did he 
not do so? 

The answer would appear to be that 
Hitler never clearly saw where the 
center of gravity of the war lay; he 
never fully realized that his true line 
of operations ran from Berlin to Lon- 
don and not from Berlin to Moscow. 
And when, in May 1940, he set out 
on the right line, he was but half aware 
that he was traveling in the right di- 
rection. 

Therefore, even during the early 
stages of the Battle of Britain, instead 
of pursuing rhat line via Cairo, he set 


415 

















about preparing to change it for what 
he believed to be a more profitable one. 
Thus, following in the footsteps of 
Napoleon with far less excuse, he com- 
mitted one of the gravest strategical 
blunders in history. 

It is well to make clear what is meant 
by a line of operations, It is not the line 
of march which fluctuates according to 
tactical events, nor has it anything to do 
with the line of communications which 
links an army to its administrative base. 
Instead, it is the direction of the plan 
of war which links the plan to the 
center of gravity of the war. In the 
present case, the goal was the crippling 
of England as a sea power, for so long 
as the command of the sea was hers, 
the initiative was hers also. As it were, 
the outer initiative encircled the inner 
initiative of her continental antagonist 
—like a bull encircled in a field by 
a fence. 

Writing on this subject, Napoleon 
once said: “To change one’s line of 
operations [should the goal selected be 
found to be the wrong one] is an act of 
genius; to lose it is so great a blunder 
that the general who does so is a 
criminal.” Hitler did not lose it; he 
purposely abandoned it. After the Battle 
of Britain he locked the western front 
up in cold storage and handed his adver- 
sary the key, and on June 22, 1941, 
marched against Russia to meet his 
doom. 

Thus he lost the war, not because 
his aim was irrational—in fact, it was 
very normal, the conquest of other 
peoples’ territories—but because his 
strategy was muddled. 

The first question has, therefore, been 
answered, and we can now turn to the 
second: How came it that Britain and 
the United States lost the peace they 
set out to fight for? 

The Battle of Britain left England in 
a position which, in her many wars, was 
by no means abnormal. 


‘ney In spite of her first 
Stns coalition having been 
Ki smashed, she was un- 

defeated yet impotent 


until she could establish 
another. The first step 
taken this end 
was a gratuitous one on the part of Ger- 
many: the German invasion of Russia 
gave her a new continental ally. 
Although, when on September 3, 1939, 
Britain declared her crusade against 
“the evil thing,” Russia was bracketed 
with Germany; nevertheless, on June 





toward 
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22, 1941, in a twinkling of the moral 
eye Russia suddenly changed from 
geranium red to lily white. The relief 
which Englishmen felt is understand- 
able, but this time their hypocrisy 
topped all previous records. From then 
on, to say a disfavorable word about 
Bolshevism was blasphemy. Thus was 
the moral issue so completely hum- 
bugged that it rapidly became insane. 

Next the Atlantic Charter, 
which to all intents and purposes was 


came 


a moral alliance between Britain and 
the United States, much as the passing 
of the Lend-Lease Bill by Congress 
had been an economic alliance. All that 
Was now wanting in order to establish 
a powerful second coalition against 
Germany was a military alliance be- 
tween Britain and America, and, on 
December 7, 1941, the Japanese surprise 
attack on Pearl Harbor cemented it. 


EN the circumstances under which 
this attack was delivered, Japan struck 
more at the dignity of the American 
nation than at American sea power. 
Therefore, not because their ships had 
been sunk, but because all Americans 
had been fooled, dignity—a moral value 
—dictated that, however long the ‘war 
might last, there could be no com- 
promise with the trickster. Conse- 
quently, war against Japan would be 
total and total against Germany also. 
This is made clear in the “Joint Declara- 
tion of the United Nations” of January 
1, 1942, for in it we read that victory 
was to be “complete.” 

A year later everything had been 
transformed. In North Africa, El Ala- 
mein had been won and Morocco and 
Algeria invaded. In Russia, the second 
great German offensive had ended in 
utter ruin, 

It must have been clear to Britain 
and the United States that Germany 
could no longer win the war and that, 
therefore, their problem was: What 
kind of peace did they themselves pro- 
pose to win? To the world in general 
the answer had already been given in 
the Atlantic Charter, and now that Italy 
was approaching collapse and German 
morale was tumbling, the psychological 
moment had arrived in which to elab- 
orate its clauses into terms of peace 
profitable to America and Britain and 
at least not derogatory to Russia; in 
fact, profitable to the world. 

That Hitler would have agreed to 
these terms is unlikely because the sixth 


clause of the Atlantic Charter de- 


manded “the final destruction of Nai 
tyranny.” But it is highly probable tha 
in the depths of their hearts the Ger. 
man people eagerly would have done 
so and, if they had, the strength of thei; 
trust in the Charter would have given 
enormous support to the powerful mili. 
tary faction which all along had op 
posed Hitler’s war policy. So great 
would have been this support that the 
revolt of the generals in July 1945 
would all but certainly have occurred 
a year earlitr and would have been 
successful, as it very nearly was with. 
out allied moral support when actually 
staged. Had this happened, then Nz 
tional Socialism would have been de. 
stroyed by the will of 
the German people and 
replaced by the ideals of 
the Atlantic Charter. 

What, at this crisis, 
President Roosevelt and 
Mr. Churchill should 
have asked themselves 
is, “What is the object of war?” And 
if, as in a moment it will become appar. 
ent, they were incapable of answering 
it, at least they might have requested 
their Combined Chiefs of Staff to pro- 
vide them with the answer, Had they 
done so, they would surely have re- 
ceived the following: “To change the 
enemy’s mind.” 

Instead, what did they do? At the 
Casablanca Conference of January 1943 
they made public that the war aim of 
the allied powers was the “uncondi- 
tional surrender” of their enemies. 
Henceforth, these two words were to 
hang like a putrefying albatross around 
the necks of America and Britain. 

What did they imply? First, that 
because no great power could, with 
dignity or honor to itself, its history, 
its people and their posterity, comply 
with them, the war must be fought to 
the point of annihilation. Therefore it 
would take upon itself a religious char- 
acter and bring to life again all the 
horrors of the wars of religion. For 
Germany it was to become a question 
of salvation or damnation. 

Secondly, once victory had been won, 
the balance of power within Europe 
and between European nations would 
be irrevocably annihilated. Russia 
would be left the greatest military 
power in Europe and, therefore, would 
dominate Europe. Consequently, the 
peace these words predicted was the re- 
placement of Nazi tyranny by an even 
more barbaric hegemony. 
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The McDonnell “Phantom,” above, was the first Navy aircraft to be completely powered by a jet engine. This sleek fighter, which 
is in the 500-mile-an-hour class, successfully completed its carrier-operations test from the U.S.S. FRANKLIN D. Roosevet. 














A successor to Chance-Vought’s “Corsair,” the XF6U-1 is anozher new shipboard jet-propelled fighter. It is constructed of 
metalite, a new material composed of a “sandwich” combination of two sheets of aluminum alloy bonded to a balsa-wood core. 


? —_— 


The XFJ-1, built by North American, is another of the new Navy jet-propelled fighters that will soon join the fleet. The air intake 
and engine have been incorporated into the fuselage, making possible the use of a laminar-flow wing Navy photos). 
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Magnesium in Army Ordnance 
Modern War Demands Lightness of Matériel 


HE Secretary of War, in a memo- 
randum of March 4, 1946, to the 
Chief of Staff, established a policy that 
all military equipment should be de- 
signed or redesigned on the basis that 
it ‘will be air-borne. This pronounce- 
ment is based upon a clear analysis of 
the trend of things to come in science, 
industry, and warfare. Emanating from 
such high levels, it is certain to in- 
fluence the use of lightweight metals 
in place of steel for the construction of 
a large proportion of our war matériel. 
The Army Ordnance Department 
was one of the first of the technical 
services to make a determined effort 
to use magnesium for structural pur- 
poses during the past war. As soon as 
the metal became available in early 1944 
for uses other than in incendiaries and 
aircraft, the Ordnance Department im- 
mediately instituted 

dozens of development 

projects involving the 

use of magnesium. Al- 


N, though the time inter- 
wae val from then to the 


=“ end of hostilities was 
relatively too short to permit an exten- 
sive “proving-in” of a new material, 
magnesium nevertheless saw consider- 
able front-line action as a structural 
metal in Ordnance equipment. 

One of the largest single structural 
uses for wrought magnesium during 
the war was in the launcher tube for the 
45-inch aircraft rocket. The initial 
order for this tubing involved more 
metal than any single order ever previ- 
ously placed for either aluminum or 
magnesium. It was nearly a tossup 
between aluminum and magnesium as 
to which would better serve the pur- 
pose. The weight-stiffness ratio was 
approximately the same for both ma- 
terials because the inside diameter was 
a fixed dimension. 

However, the 3/16-inch wall mag- 
nesium tube had a greater resistance to 
local denting than an equal weight 
aluminum tube of %-inch wall. This 
was a very important consideration be- 
cause if the rocket tube were dented 
appreciably it might be unserviceable. 
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This application did more than any 
other to convince thousands that mag- 
nesium is not a fire hazard. 

Magnesium tubing lost out to alu- 
minum tubing for the bazooka because 
this application required the highest 
possible yield-strength consistent with 
light weight. It was necessary to pro- 
vide maximum safetv in case of possible 
rupture of the rocket while in the tube 
and on a GI’s shoulder. An additional 
precaution was provided by wrapping 
the back portion of the tube with steel 
wire. Magnesium tubing of present-day 
alloys cannot compete with higher- 
strength aluminum-alloy tubing when 
high pressures are involved. 

Sheet magnesium was tried for the 
shell and framework of paracrates. 
These are boxes, or containers, used for 
dropping ordnance matériel such as 
guns, howitzers, bazookas, etc., from 
airplanes. The shell of the magnesium 
paracrates did not withstand the drop 
test, which involved a 200-foot drop on 
concrete from a C-47 airplane traveling 


110 miles an hour, as well as did the 
same thickness 24ST sheet paracrates, 

However, the magnesium sheet trap. 
soms, or framework, withstood the land. 
ing shock better than did the 24ST 
sheet transoms. The high shock-absorp. 
tive property of magnesium should 
prove of value for applications of this 
type. A magnesium casting for each 
half of the paracrate, wherein the shel] 
and transoms are integral, might have 
been the answer. 


Q@NE of the most recent applications 
for magnesium in ordnance is the use 
ot sheeting for the housing of the nose 
and fin sections of the “WAC Cor. 
poral” rocket. The nose of the missile 
contains instruments which are released 
on parachutes at high altitudes for mak- 
ing meteorological determinations. 
Magnesium castings have demon- 
strated that they possess a high degree 
of shock-absorptive properties. Some 
60-mm. mortar base plates made from 
cast magnesium and cast aluminum of 
identical design and thickness with- 
stood all the firing tests for welded steel 
plates. The magnesium plate, however, 
weighed only -7.5 pounds compared 
with 10.5 pounds for the aluminum 
and 12.8 pounds for the steel plates. 
The surprisingly successful results 


Above is the 10-inch mortar in traveling position, Note the light magnesium spade. 
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with the 60-mm. mortar base plates 
inspired the Ordnance Department to 
out 4 cast magnesium base plate for 
the ro-inch mortar. Here, too, the re- 
sults were highly satisfactory, the cast 
magnesium withstanding the _ tre- 
mendous impact forces equally as well 
gs the steel base plate. The weights 
were approximately 
1,600 pounds for the 
steel and 600 pounds for 
the magnesium plates. 

Cast magnesium artil- 
lery wheels, large and 
small, have proved that 
they can withstand the 
rugged treatment to which artillery is 
subjected. The results of a road accident 
during one of the tests on magnesium 
wheels is interesting. A large antitank 
gun carriage equipped with experi- 
mental cast magnesium wheels (goo-20) 
was being towed over secondary roads 
by a heavy gun motor carriage. 

The prime mover was too heavy for 
a 20-foot bridge span which dropped 
approximately three feet and caused the 
towed gun carriage to overturn. The 
accident broke both wheel spindles and 
the left brake drum, all of steel, but 
did not break the magnesium wheels. 
The steel wheel assembly, less tire, 
weighed 139 pounds, compared with 
55 pounds for magnesium. 

An extremely promising field for 
magnesium is the structural applications 
which require fusion-welded joints. 
This is where wrought magnesium 
alloys have an advantage over wrought 
aluminum alloys for the following rea- 
sons: (1) The tensile strength of 
welded magnesium alloys is from 25 to 
60 per cent higher than that of welded 
aluminum alloys, unless the latter are 
solution heat-treated. Solution heat 
treatment is generally not practical, 
however, on built-up welded assemblies 
because of warpage on cooling from 
high temperatures. (2) Magnesium 
alloys lose much less strength through 
welding than do aluminum alloys. 
(3) Welded magnesium alloys have 
nearly twice the elongation of welded 
aluminum alloys. 

All these points were carefully 
weighed by the Ordnance Department 
when it was decided to build a set of 
lightweight trails and spades for the 
105-mm. howitzer. Design calculations 
indicated the desirability of magnesium 
over aluminum. The fact that mag- 
Nesium is helium arc, or “heliarc,” 
welded and requires no flux was an- 
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other important point in its favor. The 
trails were made by heliarc welding 
together two tapered channel sections, 
each approximately twelve feet long, to 
form a box section. 

The sample trails gave a very satis- 
factory account of themselves, again 
demonstrating that magnesium, in this 
case a wrought alloy, has what it takes 
to withstand high impact and shock 
stresses. This trail assembly probably 
represents just about the largest and 
most complicated structural piece ever 
made by the magnesium industry from 
welded magnesium alloys, and most cer- 
tainly the service tests which it had to 
withstand were about as severe as are 
required of any applications. 

Magnesium should not be overlooked 





This 55-pound magnesium wheel is strong- 
er than its 139-pound steel counterpart. 


as a possibility for weight reduction in 
those military applications which re- 
quire welded sections or assemblies such 
as artillery carriages, self-propelled gun 
carriages, fire-contro] equipment, hulls 
for amphibious vehicles and_ tanks, 
guided-missile and pilotless-aircraft as- 
semblies, field-kitchen equipment, oil 
tanks, low-pressure gas tanks, and other 
similar applications. 

Experience has proved that the 
heavier structural materials (steel and 
copper-base alloys) do not have the 
desirable characteristics of the light- 
weight metals (aluminum and mag- 
nesium) for the construction of air- 
planes. If airplanes are to be our next 
war’s transports and since they are con- 
structed predominantly of aluminum 
and magnesium, it follows that military 
cargo shipped on airplanes should also 
be made from lightweight alloys when- 
ever practicable. 

Guided missiles and pilotless aircraft 
have the same basic need for light 


weight as do airplanes because they, 
too, are required to fly long distances 
and carry their own propellent energy. 
An interesting point is that for every 
pound saved in the dead weight of a 
guided missile of the WAC Corporal 
size, approximately 2,000 feet additional 
altitude is possible. 

The present source of magnesium is 
inexhaustible. That is not the case with 
other structural materials such as 
copper, zinc, iron, or aluminum. Sea 
water, the present source of magnesium, 
is constant in composition. In that re- 
spect it is unique compared with the 
materials derived from ores. 

High-grade ores from which alu- 
minum, copper, zinc, and steel are 
obtained are exhaustible in the fore- 
seeable future. The use of lower grade 
ores means process changes, less efficient 
operations, and higher costs. That 
should be an incentive for making every 
effort to develop cheaper and more ef- 
ficient processes for the extraction of 
magnesium from ,sea water. Once the 
process is developed to perfection, no 
changes are necessary to accommodate 
lower quality raw material. The graph 
of metal costs for magnesium points 
downward, that for the other structural 
metals points upward. 

Magnesium castings are already 
strongly competitive with aluminum 
castings for practically all lightweight 
applications, except from the cost stand- 
point. Even there the differential is 
relatively small. Wrought magnesium- 
alloy products are 
less competitive with 
wrought aluminum 
alloys where strength, = 
not stiffness, is in- 
volved and much less 
where costs are con- 
cerned. Cost is, however, not so much 
of a factor for military applications. 

It is highly encouraging to see how 
extensively the various service agencies 
are taking the lead in an all-out effort 
to develop higher-strength magnesium 
alloys. The Army, the Navy, and the 
Air Corps are attacking the problem 
singly and collectively with the as- 
sistance of science and industry. 

Consideration should be given to the 
enactment of legislation that would 
make it illegal for magnesium produc- 
tion facilities to exceed a certain capac- 
ity at any one location. This would 
ensure our magnesium supply from 
becoming vulnerable to sudden destruc- 
tion from the new types of attack. 







419 

















The Cross Drive 
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A New Control Development For Tanks 
Greatly Inereases Maneuverability 


e 


by 
Oliver K. Kelley 


3 


The cross drive combines 
an automatic transmission 
and a revolutionary steer- 
ing method in one package 


T the top of any list of World 

War II developments for military 
vehicles is a totally new transmission 
arrangement known as the “cross drive.” 
This compact unit has a fifty per cent 
greater horsepower rating than the 
torqmatic tank transmission used in 
M26 heavy tanks, and it allows the new 
>o-ton tank to be driven and steered as 
effortlessly as an automobile. 

The cross drive was developed dur- 
ing the war by General Motors’ product 
study engineers in codperation with 
Ordnance officers and is a final-drive 
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mechanism incorporating an automatic 
transmission and a new method of 
steering within the final-drive unit 
itself. 

Initial design work was started in 
1943, and the first installation was 
demonstrated in May 1944. The Army 
immediately asked that several addi- 
tional units be built and installed in 


suitable vehicles and that extensive 
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proving ground tests be made. By 
V-J Day in 1945, the cross drive had 
undergone and withstood thorough test, 
of every sort. 

With some subsequent subassembly 
redesign and further testing it was no 
longer in the purely experimental stage 
but was hailed as the tank transmission 
of tomorrow. At the present time ap 
extensive program is under way to build 
the cross drive in five different sizes, 
thus extending its use throughout the 
entire list of Army tracklayers. 


THE spectacular advantages of the 
cross drive are: (1) Smoothness and 
flexibility of automatic hydraulic drive 
giving automatic torque multiplication 
with decreasing vehicle speed; (2) its 
small size for the horsepower it will 
handle; (3) unequaled tank maneuver. 
ability and ease of control, and; (4) its 
braking capacity. 

Due to the action of the hydraulic 
torque converter, there is an automatic 
relationship between output speed and 
output torque. As output speed de 
creases, as in climbing a grade, the out. 
put torque automatically increases with- 
out any gear shifting. The cross drive 
has two automatic forward ranges and 
one reverse range. The high range is 
adequate for all driving except the most 
extreme grades. Low range is suf- 
ficiently powerful to spin the tracks 
under all conditions and is very useful 
in descending steep unknown grades. 

The cross drive, with a Ford 12 
cylinder tank engine, is seventeen 
inches shorter than the power plant and 
drive containing the torqmatic trans 
mission, standard differential, and the 
Ford 8-cylinder tank engine. 
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Above is the cross drive with the front case removed showing its integral 
compactness which offers many advantages to designers of tracklaying vehicles. 
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In fact, the cross drive with its com- 
bined transmission, differential, and 
steering functions is only slightly larger 
than the standard differential alone. 

The cross drive gives the driver one- 
hand control that is practically effort- 
less and permits astounding vehicle 
maneuverability. There is no clutch 
pedal. The only pedals are the accelera- 
tor and the brake. Heavy tanks can 
now be driven over any terrain with 
unbelievable ease. The great gain in 
maneuverability alone places the cross 
drive far ahead of any other tank 
transmission development. 

Driver's control in a 
equipped tank is a single hand lever 
used for both steering and shifting. 
This lever, when moved from the for 
ward position to the rear position, shifts 
the transmission from neutral to low, 
complished by tilting the same lever to 
to high, and to reverse. Steering is ac- 
the right or left. The vehicle can be 
shifted directly from forward to reverse, 
or vice-versa, without going into neutral. 


cross-drive 


IT is also possible to make any shift 
while turning or steering. Thus, com- 
plete one-hand control of the tank is 
possible, leaving the other hand free to 
control the periscope. This is a great 
help in driving with “hatches down.” 

Another feature of the steering ar- 
rangement makes the radius of turn 
dependent upon tank speed when the 
steering clutch is fully engaged. This 
radius of turn becomes sharper as tank 
speed is decreased. At zero speed, the 
tank can be pivoted in place with one 
sprocket driving forward and the other 
in reverse. 

This effect is gained by the “split- 
torque” paths built into the cross drive 
and results in a great saving of lost 
friction slip when compared with ordi- 
nary controlled differential steering. 
Considerable improvement in tank per- 
formance results from this saving. 

The brakes of the cross drive can 
stop and hold the 7o-ton tank on a 60 
per cent slope. They are high-capacity, 
multiple-disk brakes and, as a highly 
important feature, require no readjust- 
ment after the initial setting. They are 
surface-cooled so that wear is negligible. 
The brakes have 1,824 square inches of 
braking area, yet their over-all size is so 
small that they are fully contained 
inside the transmission. Their applica- 








P Mr. Kelley is engineer in charge of Product 
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The cross drive, above, attached to a Ford V-12 engine, is only 27 inches long, 
as opposed to the conventional 57-inch differential and torqmatic transmission. 


tion requires no power boosters. Never 
before has a foot-operated brake been 
able to control such heavy vehicles with 
out the use of power boosters. 

The design of the cross drive is char 
acterized by its relative simplicity and 
the interchangeability of its component 
parts. There are four sets of similar 
planetary gears in the unit which use 
completely interchangeable ring gears, 
planet gears, pins, and bearings. Two 
of the four sun gears are interchange 
able. The reaction bands used for both 
low gear and reverse are identical. 

All the servo pistons used, and also 
their operating parts, are completely 
interchangeable. The two sets of steer 
ing controls are the same. Three oil 
pressure pumps, one engine-driven and 
the other two output-driven, which are 
used to control the cross-drive functions 
are identical. 

In the operation of the cross-drive 
unit, the engine power is delivered to 
the output flanges through a “split- 
torque” path. Part of the power is de- 
livered mechanically and the balance 
through a hydraulic torque converter. 
The output torque of the converter has 
a range of one to five times the input 
torque, and this ratio changes auto- 
matically with infinite steps depending 
upon the driven load. The converter 
provides smooth vehicle pickup and 
makes it impossible to stall the engine. 

The division of power is variable. In 
low gear at full throttle with the tank 
moving slowly, 50 per cent of the power 
is delivered mechanically and 50 per 
cent hydraulically. As the speed in- 
creases, the percentage of power de- 
livered hydraulically increases which has 
an effect on the torque converter and 
results in much better efficiency. 


There are three driving controls: the 
brake pedal, the accelerator pedal, and 
the one-hand control which is used for 
both steering and selecting neutral, 
reverse, low or high range. The proper 
use of these controls can be learned 
quickly and permits the driver to make 
almost any maneuver with the tank that 
he could perform himself on foot. 


AS has been mentioned previously, 
steering is accomplished with one hand 
and the maximum sharpness of the turn 
is dependent upon vehicle speed. With 
the conventional controlled differential, 
high-speed turns are made through 
friction slippage of the driving mem 
bers, and considerable energy is lost. 
This loss of energy results in a con- 
siderable slowing of speed when nego- 
tiating a turn. 

However, in the cross drive, the 
steering application merely transfers the 
speed component of the mechanical 
drive path all or mostly all into the out 
put of the track on the outside of the 
turning path, and full energy is avail 
able for negotiating the turn. 

The cross drive is not limited in ap 
plication to tank drive only. When in- 
stalled in tractors or prime movers its 
unusual steering ability provides an im- 
portant advantage over the conventional 
drive. 

The numerous detail problems in 
volved in developing a satisfactory de- 
sign of the cross drive were similar in 
nature to the problems of the hydra- 
matic and torqmatic drives developed 
by General Motors for the Army. The 
engineering and production experience 
thus acquired plus tactical experience 
with thousands of these units in battle 
were all fully utilized in the cross drive. 


421 

















Occupation of Mars? 


A.M.N.H. 


The Possibility of Interplanetary Tra- 
vel and Colonization Is Very Real 


> 


by 
Maj. James R. Randolph 


2 


Space-spanning rockets 
will become a reality as 
soon as technical and 
operational methods are 
evolved and _ perfected. 


2 


HE armament race for World 

War III must go on as long as any 
nation in the world insists on its sover- 
eign right to carry concealed weapons of 
any kind. Modern developments have 
given so vast an advantage to an agres- 
sor that it would be madness for free 
nations to drop out of the race as long as 
any dictatorship chooses to remain in it. 


This armament race has already 
given us airplanes capable of atom 
bombing any part of the earth “from 
bases we control and mean to keep.” 
It has given us projectiles capable of 
shooting hostile bombers down. We are 
working on high-altitude, high-speed 
rockets, and are trying to find the an- 
swer to them. 

And we are beginning to talk seri- 
ously of “satellite ships,” capable of re- 
maining outside the air limits indefi- 
nitely, circling round and round the 
earth like little man-made moons. 

In World War II we found it neces- 
sary to occupy bases in remote parts of 
the earth, or at least to make sure the 
enemy did not occupy them. In World 
War III we cannot limit such occupa- 
tion to the earth alone. We must extend 
it out into space as far as rockets can 
go and to our neighbor worlds in space. 

Money and lives will be saved and 
victory made more certain by all that 
we do in peacetime to prepare for 








Major Randolph is a mathematician of note. Long experienced as a teacher in 
several of the outstanding engineering schools of the country, he was a member 
of the Ordnance Reserve Corps during and prior to World War II. Long before 
professional attention was turned to the use of rockets in modern warfare he 
contributed an article “What Can We Expect of Rockets?” which was published 
in the January-February 1939 issue of this magazine. As many eyebrows were 
lifted at it as will probably be at the present article. 
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such occupation—studying these other 
worlds, sending expeditions to th 
and devising equipment to meet their 
special needs. 

The lowest velocity a satellite ship 
could have is 4.94 miles a second. But 
the velocity of escape from Mars is less 
than this. It therefore would be theore. 
tically possible to attack an earth nation 
from Mars as easily as to attack it with 
satellite rockets from another part of 
the earth. 


ATTACK from Mars would afford 
vastly greater opportunities for secrecy 
and surprise. Even Russia’s “iron cyp. 
tain” has leaks. Her spies, sent abroad, 
often choose freedom. Political prisoners 
crawl out under the barbed wire. By 
no such leaks are possible across forty 
million miles of perfect vacuum which, 
at the nearest, separate us from Mars, 

Interplanetary rockets and even satel. 
lite ships are beyond the range of single. 
stage rockets in the foreseeable future, 
In a single-stage rocket, the jet velocity 
has to be large compared with the 
velocity of the rocket. Even with atomic 
energy, a high jet velocity means a high 
combustion-chamber temperature, and 
when this velocity exceeds three miles a 
second the temperature far exceeds the 
melting point of any substance known. 

The whole problem of space naviga- 
tion, therefore, presupposes the develop. 
ment of a multiple-unit rocket com- 
posed of standard-sized rockets, each 
acting independently and capable of 
being stacked together to make a rocket 
of any desired size and speed. This 
rocket may be thought of as consisting 
of a number of stages, n, each of which 
has the same proportion of useful load, 
propellant, and propellant containers. 

In the last stage the 
useful load is the final 
weight of the space 
ship. In the next to 
the last stage the pay- 
load is this final 
weight plus the weight 
of fuel and containers in the last stage, 
and so on. 

Each stage, therefore, gives the rocket 
the same increase in speed. After each 
stage has been fired its empty com 
tainers and nozzles are dropped off, and 
are not accelerated further. This is its 
big advantage over the single-stage 
rocket. 

Assume that such a rocket has been 
designed with a jet velocity of 10,000 
feet a second and with the proportions 
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of one pound of propellant and one 

und of metal containers to each one 
hundred pounds of useful load. Each 
stage, then, will give an acceleration of 
one hundred feet a second, and the 
number of stages is the required 
yelocity divided by one hundred. The 
mass ratio, then, is 1.02", and the 
initial weight of the rocket is this multi- 
plied by the space weight. With such 
figures as a basis, we can compile the 
following table: 

Miles 

Velocity persecond "* 1.02” 
Satellite ship 4.94 261.0 176.0 
Escape, Mars 3.13 165.0 26.4 
Escape, Earth 6.98 368.0 1470.0 
Earth-Mars 7.27 384.0 2000.0 


This last ratio of a ton per pound 
of useful load makes the Earth-Mars 
rocket comparable, as military trans- 
port, to the Viking 
galleys used in the first 
European attempts to 
occupy America. Its 
pay load is very small 
compared with its cost. 
We are still a long 
way from the handy, single-stage 
rockets of the free-wheeling school of 
science-fiction—as far removed as the 
Vikings were from the Queen Mary. 

Formidable technical difficulties stand 
in the way of progress. If we assume 
water vapor as the propellant and as- 
sume its specific heat to be 0.44, we get 
the following table of mass ratio and 
temperature drop for the Earth-Mars 
rocket with its velocity of 7.27 miles a 
second, (With heavier substances, the 
specific heat is proportionately less and 
the temperature higher.) 





Jet velocity Tempera- 
(ft./sec.) 1.02" ture drop 
10,000 2,000 4,550° F. 
12,000 564 6,540° F. 
20,000 45 18,200° F. 
40,000 7 72,700° F. 


The melting point of uranium is 4,352 
degrees Fahrenheit and that of carbon 
is 6,500 degrees Fahrenheit. This is the 
highest melting point of any solid on 
earth, 

Reducing the weight of propellant 
containers also reduces the mass ratio 
of the rocket. If we could reduce their 
weight to half a pound per pound of 
propellant, the mass ratio of the Earth- 
Mars rocket would come down from 
2,000 to 304. If we could eliminate 
them altogether it would become 47. 
The temptation to use too low a factor 
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of safety will be even greater in space 
ships than in aircraft. 

The difference between the mass 
ratio of the satellite ship and of the 
Earth-Mars rocket appears, at first 
sight, to be considerable. Actually, 
though, it involves no great technical 
difficulties to go from one to the other. 
It is mainly a matter of piling up more 
standardized units and doing every- 
thing on a very much larger scale. 
When the satellite ship is a reality, the 
Earth-Mars rocket will be just around 
the corner. 

If we should include the moon in 
the above discussion, it would look 
even better than Mars as a base from 
which to attack the earth. But the moon 
is an airless, waterless, lifeless world. 
All materials and supplies, even oxygen, 
would have to be sent there from the 
earth and every ton delivered would re- 
quire more rocket power than would 
be needed to send it to Mars. In landing 
on Mars air resistance can be used as 
a brake. In landing on the moon, 
reverse rocket action would have to be 
used since there is no air. This would 
greatly increase the required weight of 
the rocket. 

Mars, on the other hand, is a world 
somewhat like our own but smaller. It 
has air, water, and vegetation. It may 
have intelligent life not too unlike our 
own, It almost certainly has mineral 
resources comparable to those of earth, 
so that a human colony, once estab- 
lished there, could, in time, build up a 
civilization comparable to that on earth 
and become capable of sending rockets 
back. We need only review our own 
country’s history to realize how fast 
such a colony can develop into a great 
and powerful nation. 

The planet Mars has a diameter of 
4,200 miles, a little more than half the 
diameter of earth. Its gravitation is 0.38 
of ours, so that a man who weighs 150 
pounds here would weigh 57 pounds 
on Mars. He could be correspondingly 
more active and could move vastly 
greater loads with less effort. The planet 
has about as much land area as the 
earth, for it has no seas. 


THERE are no mountains over 2,000 
feet high. Most of the planet is level 
desert with weather ranging from cool 
to very cold. Temperatures over 70 
degrees Fahrenheit are rare. Tempera- 
tures below freezing appear to be 
normal at night, even on the equator. 
Yet the polar snows melt in the spring, 


as they do on earth and, when melting, 
are surrounded by shallow lakes. There 
are no permanent bodies of water on 


Mars. 


THE Martian day is a few minutes 
longer than our own. However, its year 
is nearly twice as long, consisting of 
687 days. Its axis has the same inclina- 
tion as our own, so that its seasons are 
the same except for being nearly twice 
as long. The sun is further away and, 
because of this greater distance, ap- 
pears only half as bright as it does to us. 

As on earth, spring comes to the 
northern and southern hemispheres half 
a year apart. When it begins, the snow 
cap in that hemisphere begins to melt 
and is surrounded by pools of water. 
Melting proceeds until the cap has al- 
most, or wholly, disappeared. 

The water, meanwhile, spreads to- 
ward the equator, in some places by 
water channels, in most by moisture- 
laden winds, As it spreads, the color of 
the desert changes from the reddish tint 
of bare sand to the yellowish tint of red 
sand sparsely sprinkled with green. The 
low-lying blue-green areas become more 
prominent and take on a richer green. 
The “canals” begin to appear, darken- 
ing first near the melting snow fields, 
and spreading down to the equator and 
beyond. Sometimes large areas take on 
the brown color of newly ploughed 
land before the green of springtime. 





The accompanying article may 
appear at first glance to be an 
outline to a Jules Verne story, 
but in this day of atomic energy, 
jet propulsion, and man-made 
satellites the possibility of inter- 
planetary travel comes ever 
nearer. 

In 1928, the late Professor 
R. H, Goddard, renowned rocket 
expert, wrote: “If atomic energy 
were available it would be a 
very convenient means of pro- 
pelling an interplanetary rocket. 
Atomic energy is not, however, 
necessary, as an interplanetary 
flight is possible with the means 
even now at our disposal.” 

Just as the isolated outposts 
in the Aleutians and in the 
Pacific became of great strategic 
value in yesterday’s total war, 
so may the lonely outposts in 
the sky assume key military im- 
portance in the wars of to- 
morrow. At least we owe it to 
ourselves to investigate the pos- 
sibilities with an eye to our 
future security. This Major Ran- 
dolph does here in interesting 
fashion.—Tue Eprrors. 
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When Mars was first studied through 
telescopes, the blue-green areas were 
thought to be seas and were so named. 
Then when fine dark lines were found 
connecting them, these were called 
canals. But it is now very definitely 
known that the blue-green areas are 
vegetation and not water and that the 
canals also depend on vegetation for 
their visibility. Canals are found in the 
blue-green areas as well as in the 
deserts. 

These canals, which lead us to be- 
lieve that Mars is the abode of intel- 
ligent life comparable to human life, 
are nearly always perfectly straight, fol- 
lowing great-circle routes for a thou- 
sand miles or more. And they connect 
in a systematic and orderly fashion all 
over the planet, as natural features 
could not do. 

They make a pattern which might 
be a network of railroads, with towns, 
homesteads, and crops mainly concen- 
trated within twenty miles or so of the 
towns, while the back country could be 
grazing range. The contrast between 
semiarid grazing land and the patches 
of green formed by millions of home- 
steads would give this appearance of 
fine dark lines if viewed at a distance 
of forty million miles. 

It was formerly thought that the 
canals marked the routes of actual 
irrigation channels, which may be true 
of a few of them. But an elaborate 
system of irrigation is not necessary to 
account for their appearance. The 
deserts of Mars are level without rivers 
to drain them or mountains to dry the 
winds that blow over them. They have 
dew and frost, perhaps even showers, 
during the spring and summer nights. 
The conservation of 
this scanty moisture in 
the places where peo- 
ple live is all that is 
necessary to explain 
what we know about 
the canals. 

To guess what the civilization of 
Mars may be like we can use a map 
of the planet somewhat as we might 
use air photos taken from very high 
altitudes. But the maps we have are 
not photographs. Even with our best 
telescopes the visibility is not good 
enough for long enough to permit 
really good photographs to be made. 

Through a telescope the planet looks 
about as large as does the moon to the 
naked eye. But it appears to have water 
flowing over it, giving a ripply, streamy 
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effect that blurs the detail. This effect is 
due to atmospheric refraction, the same 
effect that causes stars to twinkle, Fre- 
quently, just for an instant, this rippling 
and streaming stops, and detail can be 
seen. Our maps are compiled from 
thousands of sketches made in these 
instants of clear perspective and pa- 
tiently pieced together. 

If we consider a map of Mars, the 
first thing that strikes us is that the 
distribution of the canals is very uni- 
form, and shows no indication of any 
great difference in civilization between 
one part of the planet and another. 
On earth, by contrast, we would find 
a third of the railroad networks con- 
centrated in the relatively small area of 
the United States, with perhaps another 
third in western Europe. Huge areas of 
Asia, Africa, and South America are 
almost destitute of railroads. 

As we examine our own maps, we 
find that wherever there is, or has re- 





“The whole problem of 
space navigation presup- 
poses the development of 
a multiple-unit rocket.” 





cently been, a concentration of any kind 
of power there also do we find a con- 
centration of railroads. Notice the con- 
centration of railroads around the old 
industrial cities of the northeastern 
United States. Notice how railroads 
radiate out from London, Moscow, and 
Buenos Aires. Thus it is easy to trace 
the pattern of a world’s civilization 
from the pattern of its transportation 
lines. 

Looked at in this light, uniformity of 
the Martian canal pattern suggests a 
very uniformly distributed civilization 
with no great concentrations of power, 
no military frontiers, and no areas in 
which progress has been recent or rapid. 
We would expect to find this an old, 
settled, and very stable world in which 
all people dressed and thought and 
acted very much alike. 

If human beings lived on Mars for 
millions of years their arms and legs 
would become very slender because of 
the lessened gravitation. Their chests 
would become enormous because of the 
low air pressure. 

Rockets capable of going to Mars 
may come more quickly than we now 





think possible. And when they 
there will be a race to get there figg 
with an adequate expedition, There are 
many other problems besides the funda- 
mental one of getting there, and these 
should be studied well in advance, Ip 
some of them there is no substitute for 
time. 

We do not know what the air pres. 
sure is on Mars, but we are sure that 
it is very low. If Mars has as much air 
per square mile as 
the earth, its ‘surface 
pressure, because of 
the lower gravitation, 
would be 14.7 X 0.38 
or 5.58 pounds per 
square inch. This 
corresponds to an 
altitude of 23,800 feet. Could human 
beings stand that altitude for long? 
Could they stand the very much higher 
“altitude” which probably exists on 
Mars? 

Aviators begin to feel the need of 
oxygen at 15,000 feet. At 40,000 feet, 
even with pure oxygen, they have 
reached their ceiling and can go no 
higher without pressurized cabins, But 
climbers on Mount Everest have found 
that they can climb without oxygen to 
28,000 feet, only 1,000 feet short of the 
highest point on earth. 

The trick is to give the body time to 
get accustomed to the altitude. Climbers 
have weeks of conditioning, whereas 
fliers have only minutes. 

How far this process of acclimatiza- 
tion can go is something about which 
we know little. Everest introduces com- 
plicating factors of discomfort. and 
seasonal limitations, besides having little 
more altitude to offer. Altitude-chamber 
experiments, with animals first and 
then with humans, might yield much 
valuable information. 

Even with all these technical prob- 
lems out of the way, it still seems rather 
appalling to land a small party on 
Mars with meager resources and no 
immediate way to come back, Yet, man- 
kind has faced such tasks before and 
has been successful. 

This expedition need not be large, 
but it should be self-sufficient. It should 
be chosen, trained, and equipped to 
establish a permanent colony on Mars 
and to set up and maintain a radio sta- 
tion capable of communicating with the 
earth, Thus we will find out what our 
neighbor world is really like, can keep 
track of what happens there, and can 
plan accordingly for future expeditions. 
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At left is shown a 
rocket motor being 
assembled by tech- 
nicians at the prov- 
ing ground. At right 
is the V-2, cradled 
on its special car- 
riage, being ex- 
amined by service 
engineers before 
leaving the assem- 
bly shops for firing. 


Into the blue at White Sands 


For many months the Army Ordnance Department __ prodigious efforts of the scientists gathered there in 
has been conducting experiments in rocket research _.the interests of developing the usefulness of this 
at White Sands, N. Mex., using several types of rock- new weapon have as their purpose the ideal of keep- 
ets, of which the V-2 is the most outstanding. The ing war out of America in any future emergency. 


Carloads of V-2 
rocket motors, left, 
captured in Ger- 
many are inspected 
by technicians be- 
fore being used. At 
right, the tail sec- 
tions of V-2’s are 
being assembled in 
the shops and nec- 
essary repairs made. 























The V-2, above, is raised to the vertical position on 
its stand as the engineers in charge supervise the 






preparations for the eventual launching of the rocket. 





Crews stand by, above, to 
raise the missile to a vertical 
position from the “meiller- 
wagon” as it arrives from the 
assembly shops at the prov- 
ing ground. At right is a view 
of the launching site show- 
ing control building, V-2 


gantry, and WAC tower. 








Framed in the heavy glass port of a fire barricade, below, is the V-2 en- 
closed by the latticed framework of the gantry which supports many plat- 
forms so that controls can be adjusted and preparations made for launching. 





The engineer, above, is checking 
the rocket’s vertical alignment. 
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The V-2 is shown at 
left anchored in a 
static proof tester for 
a check run on its 
engine. At right, with 
its needle-sharp nose 
pointing to the sky, is 
the V-2 resting on its 





launching stand ready 
to thrust itself far 
above the atmosphere. 


On the gantry platform, above, engineers set the con- 






trols of the V-2. A wooden collar protects the nose. 













Above is an engineer observing the take-off of a V-2 
rocket through a periscope set in the control room. 
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Quickly gaining momentum, the V-2, above, 
reaches the ionosphere with terrific speed. 


The series of pictures, 
left, showing initial stages 
of the take-off of the V-2, 
clearly demonstrates the 
tremendous _ thrusting 
power of the rocket en- 
gine. The missile weighs 
slightly more than 14 
tons before firing, has a 
maximum range of 230 
miles, and reaches a speed 
of 3,800 miles an hour. 





German kino-theodolite, above, almost per- 
fect optical device, traces rocket’s flight. 


Potential meteors were placed in 9 rifle grenades, being inserted into 
the V-2 above, and were fired after the rocket had ascended 24 miles. 
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by 
Lieut. Col. Harvey Rivkins 





: 


Nine months of testing the 
V-2 have uncovered data 
that will lead to amazing 


developments in the future 


ILL current experiments at the 

Ordnance rocket proving ground 
at White Sands, N. Mex., lead to the 
escape of a single missile from the 
earth’s gravitational pull? 

That’s the $64-question that Ord- 
nancemen, civilian, naval, and other 
military scientists are trying to answer. 
The solution may come sometime this 
spring when a second attempt will be 
made to hurl man-made meteors across 
the desert sky from the war head of a 
captured German V-2 rocket. 

The first try, on December 17, 1946, 
at midnight (EST), resulted in the 
fiery missile setting an altitude record 
of 114 miles. But no trace of the war 

° 








Colonel Rivkins is chief of the Office of Tech- 
nical Information, Ordnance Department, 
U. S. Army. 
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A Report on the Ordnanee Firings at White Sands 





head, weighing a ton and filled with 
ersatz meteors, instruments, and cam- 
eras, has been found to date. Desert 
parties searching by jeep and airplane 
covered the area where the rocket dis- 
integrated as it crashed to the white 
sands, but no traces of the link that 
would verify or deny the success of the 
first man-made meteor shoot in history 
were found. 

Dr. Fritz Zwicky, California Insti- 
tute of Technology astrophysicist, Dr. 
James Van Allen of the Johns Hopkins 
Applied Physics Laboratory, Dr. Fred 
Whipple of Harvard, Dr. E. J. Work- 
man of the New Mexico School of 
Mines, and Dr. J. L. Paddison, pioneer 
in meteor experiments, will pool their 
talents for the next meteor shoot. 

But let’s look behind the scenes of 
the seventeen rocket firings that the 
Army Ordnance Department had 
launched by the end of 1946 with the 
aid of the German who 
launched the first V-2’s against London 
and Antwerp and with the help of the 
Army Air Forces, the Signal Corps, the 
Navy, the General Electric Company, 
and scientific schools and colleges in 
the United States. 


scientists 


THE summary of the 1946 rocket 
program, which started on April 16th, 
reveals that the Army Ordnance De- 
partment now has the “know-how” for 
firing the German V-2. The percentage 
of failures, roughly about thirty-five per 
cent, as compared with the German 
five per cent during the war, has en- 
abled Ordnancemen to correct the de- 
ficiencies, getting at the same time a 








G. E. photo 


shade better results than were obtained 
by our Axis foe. 

In addition we have been able to 
boost the rocket to a height of 114 
before in this 
rocket shoots, 


miles, never attained 
country. Prior to the 
using a balloon as a vehicle scientists 
were able to send aloft instruments to 
a height of about twenty miles to secure 
upper-air data. 

The Ordnance Department experi- 
mented with rockets reconstructed from 
about 200 carloads of parts shipped to 
the White Sands Proving Ground from 
Germany where they were gathered by 
Ordnance technical intelligence teams 
under the direction of Col. Holger N. 
Toftoy, now chief of the Ordnance 
Rocket Development 
Maj. James P. Hamill, who interviewed 


Division, and 





“Revelations of even greater 
scientific importance can 
be expected in 1947.’’ 





the German scientists now at work with 
Ordnance in V-2 research, 

Of the 
1946, one was tested statically, and ten 
roared into the sky perfectly, being 
completely successful in flight. Four 
showed failure of the control mechan- 
isms during flight, and the fuel supply 
a control] station on 


les 


seventeen rockets fired in 


was cut off from 
the ground by radio so that the missi 
were sent crashing harmlessly into the 
desert. 

One propulsion unit exploded, An- 
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other rocket, starting a freakish flight, 
tilted fifteen degrees on take-off, stabil- 
ized itself, and then, continuing its nor- 
mal course, reached an altitude mark of 
ninety-three miles. When the fuel was 
consumed and the rocket completed its 
trajectory, it streaked to earth 131 miles 
away from the launching site. 


"THERE were many thrills for the hun- 
dreds of spectators at these rocket fir- 
ings who included Admirals Blandy, 
Hussey, and Radford, and a host of 
other Navy dignitaries; Lord Wilson of 
the British Army; top-ranking Air 
Forces generals; the leading United 
States press, radio, and newsreel con- 
cerns; Army and civilian scientists as 
well as leaders in American industry. 

The first rocket firing was from a 
crude concrete static test stand framed 
by the towering Organ Mountains. The 
rocket was tied down, the fuel ignited, 





and a roaring flame shot out of the base 
like a comet’s tail onto the sands a 
hundred feet away until the fuel was 
consumed. From this “zero” altitude 
in the static test to a high of 200,640 
yards, or 114 miles into the ionosphere, 
was the feat accomplished in a little 
over 6 months. Greater accomplish- 
ments are expected during 1947. 

Ordnance has gained knowledge from 
each firing. In the field of ballistics, the 
Ballistic Research Laboratory at Aber- 
deen Proving Ground obtained valuable 
data by tracking every missile with 
radar, telescopes, phototheodolites, and 
doppler radio, Knapp Bowen cameras 
are also used to photograph the trajec- 
tory for the first few seconds after 
launching. 

From these calculations, complete 
records have been assembled on the 
position, aspect, and velocity of the 
rocket throughout its flight. These data 





Rocket Date Research 
No. Fired Agency 
1 Mar. 15, 1946 Ordnance 
2 Apr. 16,1946 GE, NRL, 
APL 


GE, NRL, 
APL 


3 May 10, 1946 


GE, Bureau 
of Standards 
GE, Bureau 
of Standards, 


4 May 29, 1946 


5 June 13, 1946 





Altitude Range 

(Yards) (Yards) Remarks 

hamdines, “dance Static firing. 

6,000 9,400 One fin fell off. 
Emergency cutoff 
used. 

124,800 62,500 Firing for high 
Army-Navy offi- 
cials, U. S. press, 
radio, and newsreels 

122,600 66, 200 Normal flight. No 
recovery. 

180,000 70,400 Air burst attempted 
but not achieved. 
NRL 

6 June 28,1946 NRL 118,000 70,520 #£Air burst attempted 
but not achieved. 

7 July 9,1946 GE, NRL 146,060 107 , 360 Excess in tilt. 

8 July 19,1946 GE, NRI 6,000 2,000 Rocket exploded 
after 27 seconds’ 
flight, due to oxy- 
gen pump failure. 

9 July 30,1946 APL 183,000 120,000 Air burst achieved, 
but war head not 
found. 

10 Aug. 15, 1946 Princeton U. 7,000 1,300 Steering control 
failed. Emergency 
cutoff used. Rocket 
nosed over and ex- 
ploded. 

11 Aug. 22, 1946 U. of Mich., 110 1,500 Gyro failure. Emer- 

Watson Lab. gency cutoff used. 

12 Oct. 10, 1946 NRL, GE 174,832 25,464 Successful. 

Oct. 24,1946 APL 2,320 33,695 Improper fuel mix- 
ture held down per- 
formance. 

14 Nov. 7, 1946 GE, Princeton U. 400 8,800 Control system fail- 
ure. Emergency 
cutoff used. 

15 Nov. 21, 1946 GE, U. of 110,880 22,880 Improper fuel 

Mich. mixture. 

16 Dec. 5, 1946 NRL, GE 167,200 230,600 Rocket tilted on 
take-off, went 131 
miles horizontally. 

17 Dec. 17, 1946 APL, NRL, 200 , 640 33,440 Night shot. Best 

GE performance to 
date. 








The V-2 rocket tests and results during 1946. Legend: GE, General Electric Co.; NRL, 
Naval Research Laboratory; APL, Applied Physics Laboratory of Johns Hopkins Univ. 
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are of utmost importance to the de. 
signers of guided missiles, In addition 
they form the basis for factual evalua. 
tion concerning behavior of component 
parts, physics of the upper atmosphere 
and military countermeasures. : 

Ordnance is being greatly assisted by 
the General Electric Company and its 
scientific staff who have performed 
some outstanding V-2 rocket work 
G.E. has utilized recording devices on 
each missile to measure component 
performances, turbine speeds, com. 
bustion-chamber pressures, burning of 
fuels, rocket skin tem- 
perature, structure vi- 
bration, and fuel-tank 
pressure. 

Other vital data ob- 
tained thus far con- a 
cern: Cosmic-ray count, 
ionosphere experiments, effects of cos- 
mic radiation, solar spectroscopy, tem- 
peratures and pressures at high alti- 
tudes, and photography of the earth. 
The latter was accomplished by Johns 
Hopkins cameras from an altitude of 
sixty-five miles. The resulting photo- 
graphs showed the curvature of the 
earth and 40,000 square miles. 

Although recovery difficulties have 
limited the success of some of the rocket 
firings, more important data on cosmic 
rays, solar spectroscopy, and pressure 
and temperature have been obtained 
than by all other means during the ten 
years prior to 1946. Now, with im- 
proved recovery techniques, it is ex- 
pected that revelations of even greater 
scientific importance can be expected 





in 1947. 

On the other hand, radar equipment 
superior to that now in use to detect 
and track the supersonic missiles will be 
required for adequate countermeasures 
against supersonic rockets. 


THERE have been some elaborate 
claims in the newspapers and over the 
radio about spaceships, globe-girdling 
rockets, and push-button gimmicks, but 
level-headed folks advise us not to be 
misled by the publicity. Push-button 
warfare, they say, is not a thing of the 
immediate future. 

The 114-mile altitude reached by the 
rocket is but a “teaser” to the men of 
science, There will be more and bigger 
rockets in a decade or two, they prom- 
ise, for the insatiable curiosity of man 
about the universe he lives in will not 
let him rest. So, from Dr. Zwicky of 
Cal Tech comes the classic: ““We throw 
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WARHEAD CORTROL SECTION 


Some of the men who supervise the assembly and firing of the V-2’s pose 


a little something up in the air, then 
a little more, then a whole war head of 
instr'uments—then ourselves!” 

A rocket to the moon? Colonel Bain 
points out that it would take billions of 
dollars and years of research to perfect 
one. The tremendous effort in time and 
money would at first result in putting 
a piece of metal the size of your fist 
on the moon. But we're not fighting 
any one on the moon. We are produc- 
ing military weapons, at the same time 
offering to science a vehicle to carry 
their instruments aloft for upper-atmos- 
phere research that may prove a boon 
to mankind. 

It cost the Germans $300,000,000 
and ten years of effort to perfect the 
V-2. It costs us a lot of money to get 
the 5,000-feet-per-second velocity we 
have obtained in our firings to date. 

At the end of the war the Germans 
had preliminary designs of a transat- 
lantic rocket with a one-ton pay load 
and a range of 3,000 miles. That rocket 
would have weighed 180 tons at launch- 
ing and attained a velocity of 11,000 
feet a second. 

To reach the velocity required for a 
missile to escape the pull of gravity 
scientists calculate that a system of 
several rockets within rockets, to be 
fred off in stages, would be necessary. 
The first rocket would reach a velocity 
of perhaps a mile a second, when rocket 
No. 2 would be fired from within it. 
No. 2 rocket would reach a much 
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higher velocity, and then No. 3 would 
then be fired from within it. There 
might follow several more rockets, each 
fired in succession. A moon rocket 
built according to this system, and with 
present technical knowledge, would 
start off as a monster whose size would 
make it almost impossible to handle. 

A rocket’s range depends upon its 
speed. The V-2 rocket travels around 
3,500 miles an hour, It burns nine tons 
of liquid oxygen and alcohol. The burn- 
ing lasts about 60 seconds and generates 
temperatures of 2,500 degrees cen- 
tigrade in the exhaust 
nozzle in the tail. 

A rocket would have 
to travel over seven 
times as fast as the 
V 2, Or 25,000 miles an 
hour, just to get out of 
the earth’s gravitational field. There are 
no rockets today that will travel at 
this speed! 

Army Ordnance is pushing all phases 
of rocket research under the direction 
of Brig. Gen. H. B. Sayler, chief of 
Research and Development. Young, 
smart, capable assistants such as Col. 
sen Mesick at California Institute of 
Technology, who is pioneering the 
WAC Corporal liquid-fuel rocket; Colo 
nel Toftoy, chief of the Rocket De 
velopment Division; and Lieut. Col. 
James G. Bain, chief of the Guided 
Missiles Branch, have given to Ord 
nance the necessary impetus to further 
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with one/of their charges. 


the program and bring it to a successful 
conclusion. 

Maj. Gen. Everett S. Hughes, sound, 
practical Chief of Ordnance, has done 
more than render lip service. He 1s 
wholeheartedly backing the rocket pro- 
gram. Lieut. Col. Harold R. Turner, 
commanding officer of the huge White 
Sands Proving Ground is doing a bang 
up job in keeping the Ground Forces 
1st Guided Missiles Battalion, the Navy, 
the Air Forces, civilian and military 
scientists, as well as representatives of 
American industry, more than happy 
at the isolated post. He is giving the 
place the drive and energy it needs to 
keep it at “supersonic speed.” 

Youthful Maj. James P. Hamill is 
masterful in supervising the activity of 
118 leading German rocket scientists 
under his command at Fort Bliss, Tex. 

Altogether it is a hard-hitting, far- 
seeing Ordnance team that invited 
brother arms of the services as well as 
industry, science, and schools ol learn 
ing to join with it in its rocket pro- 
gram, Where it was planned to fire 
twenty-five rockets in tests, General 
Sayler has recently increased the num- 
ber to fifty which will carry on the 
rocket program until spring of 1948. 
Besides the V-2, the other experiments 
with the WAC Corporal, “Nike”—a 
liquid antiaircraft missile—and a bom- 
bardment rocket built by General Elec- 
tric along the lines of the German 


“Waterfall,” are promising. 
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Col. C. S. Reed 


Col. Charles S. Reed, who devoted 
his long military career to artillery 
ammunition for our Army, organized 
the inspection section of the Ordnance 
Department’s Ammunition Division for 
World War II. His instigation of the 
X-raying of loaded shell, his pioneering 
of “quality control,” and his unrelaxing 
study toward the elimination of pre- 
matures gave this country a superior 
quality of artillery ammunition. 

Preston R. Bassett, president, Sperry 
Gyroscope Company, Great Neck, 
N. Y., is one of the world’s pioneers of 
antiaircraft defense and aéronautic 
progress. His vast experience in this 
field was of incalculable value to the 
armed forces of the United Nations in 
the perfection of electrical and mechan- 
ical devices for the control of antiair- 
craft gunfire. 

Col. Benjamin S. Mesick has a dis- 
tinguished career as a Regular officer 
of the Ordnance Department, both in 
technical fields and in battle. Through- 
out the European campaign, Benny 
Mesick rendered outstanding service. A 
scientist and educator of note, he is 
now on special duty at the Ordnance 
Aérodynamic Laboratory, California 
Institute of Technology, Pasadena. 





C. S. Hallauer 
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P. R. Bassett 





Brig. Gen. W. A. Borden 


For Eminent Service We Salute— 


Col. B. S. Mesick 


Elgood M. Lufkin was deputy chief 
of the New York Ordnance District 
where he served with distinction 
throughout World War II. A Yale 
man, banker, and industrial executive, 
he brought to the Ordnance cause the 
type of leadership which has made it 
and its proponents famous. At the con- 
clusion of the war he returned to the 
vice-presidency of the Bank of New 
York. 

Col. Crosby Field has the distinction 
of eminence in both military and in- 
dustrial pursuits. An Ordnance Re- 
serve officer, he served with distinction 
in World Wars I and II. He helped 
direct Reserve affairs between the wars. 
His contribution to the safe operation 
of powder and explosives plants in the 
recent war was phenomenally success- 
ful. He is president of Flakice Cor- 
poration, New York. 

Carl S. Hallauer, vice-president of 
Bausch & Lomb Optical Company, 
Rochester, N. Y., helped to direct the 
vast operations of that company in the 
production of optical instruments for 
the fighting forces in World War II. 
He is one of America’s best known 
civic and industrial leaders and an un- 
failing supporter of the Ordnance cause. 





C. F. Dietz 





E, M. Lufkin 


Col. F. H. Miles, Jr. 






Col. Crosby Field 





Brig. Gen. William A. Borden 
climaxed a long military career as dj- 
rector of research and development on 
the General Staff of the Army. A great 
portion of his life was devoted to the 
design and development of bombs and 
bomb fuzes. He rendered priceless sery- 
ice in the early manufacture of Ord- 
nance gages in World War II. He is 
now associated in an engineering capac- 
ity with Bradley Dewey, wartime rub- 
ber director, with headquarters in 
Boston, Mass. 

Carl F. Dietz is president of the 
Lamson Corporation of Syracuse and 
also of the Manufacturers’ Association 
ef that city. Long identified with in- 
dustrial enterprises, he helped mobilize 
the industrial power of upstate New 
York. 

Col. Francis H. Miles, Jr., has had a 
profound influence on Ordnance prog- 
ress throughout the American Army. 
In World War I he was chief inspector 
of powders and explosives, and in 
World War II he was in charge of 
Ordnance safety and security. He was 
twice appointed director of the Army 
Industrial College, and is now presi- 
dent of the Army-Navy Explosives 
Safety Board in Washington, D. C. 








Verne Burnett 
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Col, D. C. Hall 


Verne Burnett is a member of the 
Public Relations Committee, A.O.A. 
Well known in the field of public rela- 
tions, he has advised other national or- 
ganizations including the American 
Red Cross, Association of National Ad- 
vertisers, and National Association of 
Manufacturers. He is the founder of the 
firm of Public Relations Counselors of 
New York. 

Col. Dale C. Hall is the father of 
Ordnance explosives’ safety and the 
compiler of the Ordnance Safety Man- 
ual, He developed most of the stand- 
ards used by the Army-Navy Explosives 
Safety Board. He is now on duty with 
the Board in Washington, D. C. 

Spencer Truman Olin has devoted 
his life to the advancement of small 
arms and small-arms ammunition. He 
helped achieve the record production 
of Western Cartridge Company and 
Winchester Repeating Arms Company 
in World War II. He is first vice-presi- 
dent of Olin Industries, Inc., East 
Alton, Ill. (A consolidation of Western 
Cartridge, Winchester, Olin Industries, 
and others was formed in 1945.) 

J. K. B. Hare has contributed to the 
advancement of our national defense in 
peace and war. In World War I he was 





Lieut. Col. C, E. Watts 
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S. T. Olin 





W. M. Wiesenberg 


These Industry-Ordnance Leaders 


J. K. B. Hare 






a commissioned officer of the 82nd Divi- 
sion. In World War II he helped 
direct the myriad production miracles 
achieved by the Westinghouse Electric 
Corporation of which he is a vice- 
president. 

Erwin R. Davenport was chief of the 
Rochester Ordnance District through- 
out the period of World War II. He 
later served as chairman of the district’s 
advisory board. He is general manager 
of the Times-Union and 
Democrat and Chronicle, and a director 
Gannett 


Rochester 


and vice-president of the 
group of twenty-one newspapers. 
Col. Thomas F. Brown, vice-presi- 
dent, National Distillers, Inc., New 
York, is a tower of strength in the 
Ordnance fraternity. In World War I 
he served at Watertown Arsenal and in 
England, In World War II he helped 
direct the Ordnance safety program. 
Lieut. Col. C. E. Watts contributed 
largely to the inspection progress of 
artillery ammunition in World War II. 
He was chief of the Inspection Field 
Office, Field Director of Ammunition 
Plants, and later commanding officer of 
the Cherokee Ordnance Works, Dan- 
ville, Pa. He is now connected with 
the research department of Commercial 


Watt Fallis 





E. R. Davenport 





E. C. Uihlein 


Col. T. F. Brown 





Solvents Corporation, Terre Haute, Ind. 
William M. Wiesenberg has been 
honored with the highest civilian award 
of the War Department for his con- 
tribution to the war effort for a study 
of proposed construction of Ordnance 
facilities. He is now associated with the 
Army-Navy Explosives Safety Board. 

Watt Fallis is a director of the Puget 
Sound Post, A.O.A., and also its charter 
president. He has been connected with 
the automotive industry for many years 
and is now purchasing agent for the 
Kenworth Motor Truck Corporation, 
Seattle, Wash. 

Erwin C. Uihlein is president of 
Joseph Schlitz Brewing Company of 
Milwaukee, Wis. As a lieutenant, U, S. 
Navy, in World War I, he was in 
charge of the Naval Gun Plant in Bed- 
ford, Ohio. He developed many electric 
heat-treating processes, all of which 
have been valuable to the war effort. 

Lieut. Col. Thomas T. Holme is 
professor of mechanical engineering at 
Lehigh University and a member of the 
Gage Division Committee, A.O.A. 
During World War II he served on 
the staff of Maj. Gen. Henry B. Sayler, 
Chief Ordnance Officer, European 
Theater of Operations. 


Lieut. Col. T. T. Holme 
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Rockets with Wings 


The twelve 5-inch rockets and two “Tiny Tims” carried by the Navy’s Douglas AD-1 Skyraider attack airplane, above, pack 
more firepower than the guns of a light cruiser. Note the Skyraider’s novel hydraulically operated diving brakes. The 1,300-pound 
Tiny Tim, shown below being test-fired from a ground launcher, is the world’s most powerful air-borne rocket (Navy photos), 
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Jet Propulsion 


Rockets and Airstream Engines Will 
Power the Airerait of the Future 


2 


by 
Harold M. Shaw 


2 


“For every action there is 
an equal reaction that moves 
in an opposite direction.” 


. 


ONG considered impractical mis- 

siles of the Buck Rogers variety, 
rockets are coming into their own as a 
result of war research. Tests conducted 
by the Army at White Sands Proving 
Ground this summer show that these 
war weapons have technical implica- 
tions for the future. With the German 
V-2 rocket as the star of the show, 
experimental firings of the V-2 and 
the Ordnance-developed “WAC Cor- 
poral” rockets promise not only to de- 
velop better rocket design but also to 
obtain fundamental information about 
the nature of the upper atmosphere. 

Emphasizing still further the tre- 
mendous progress of rocket and jet re- 
search was the Navy announcement, 
early in the summer, of its “flying stove- 
pipe,” or first working model of a ram- 
jet engine. One of the Navy’s most 
closely guarded secret developments, 
the ram-jet, or “athodyd” engine, has 
been successfully flown at speeds ex- 
ceeding 1,400 miles an hour—twice 
the speed of sound. 

To those of us who have been bom- 
barded throughout the war with terms 
such as gas turbines, bazookas, Tiny 
Tims, buzzbombs, Jato units, WAC 
Corporals, and V-2’s, the terms “rock- 
ets” and “jet propulsion” are, at the 
very least, confusing. Let’s try to clear 
away the smoke. 

To begin with, all the aforementioned 
devices are related to each other by a 
well-established principle of physics. 
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That principle is Newton’s third law of 
motion: For every action there is an 
equal and opposite reaction. These 
propulsive units are called reaction 
engines as distinguished from recipro 
cating engines in which the motion 
derived from the machine is in the 
same direction as the source of energy. 

A more formal way of stating New 
ton’s third law is that the net force on 
a body is proportional to the time rate 
of change of momentum caused by the 
body. This means that the propulsive 
thrust is proportional to the product of 
the mass of material ejected from the 
vehicle in a given time and the amount 
its velocity has been increased with re 
spect to the vehicle. Thus, a given 
thrust forward can be produced either 
by ejecting a large amount of material 
at a relatively slow rate of speed or a 
smaller amount at a higher speed. 

This basic principle also indicates 
that the escaping jet is not required to 
push against anything. Rockets, for ex- 
ample, produce maximum thrust in a 
vacuum, since there is nothing in the 
way of the ejected gases and no air 
friction to slow the rockets down. 

Historical records of experiments on 
rockets go as far back as 1232 A.D. 
when the Chinese used them in the 
battle of Pien-king. Jet propulsion was 
used in principle by an Alexandrian 
inventor named Heron, who devised 
the aeolipile, a vessel propelled by the 
reaction power of jets of steam, similar 
in principle to the automatic lawn 
sprinkler which revolves because of the 
reaction force of water spurting through 
the nozzles. 


THERE have been hundreds of varia- 
tions on these engines in the interven- 
ing years, All of them, however, oper- 
ated on one basic principle—rearward 
escape of a high-speed jet of gases. They 
can all, therefore, be classed as jet- 
propulsion engines. The present known 
successful ones can be reduced to two 
basic types of jet engines: 

1. True rocket, or self-contained, 
motors, both dry- and liquid-fueled; 2. 
Airstream engines, including: a. The 
intermittent-firing duct engine—an ex- 
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The WAC Corporal. 


ample is the German V-1, or buzz 
bomb; 4. The continuous-firing duct 
the relatively little 
or athodyd engine; 


engine—this is 
known ram-jet 
c. The gas-turbine engine—this is the 
engine that the layman refers to when 
he says “jet engine.” 

The fundamental difference between 
the two basic types is the source of 
oxygen. True rocket motors, whether 
dry-fueled like the Tiny Tim or Jato 
units or liquid-fueled like the V-2, carry 
their own supply of oxygen and thus 
are independent of the atmosphere. 
Airstream engines are dependent on 
the atmosphere; in fact their efficiency 
is impaired at high altitude because of 
the low concentration of air, for less 
mass is ejected by the engine. 

Examples of dry-fuel rockets include 
the ordinary Fourth-of-July skyrocket, 
the large Navy Tiny Tim rocket, and 
the jet-assisted take-off unit, or Jato 
rocket, for aircraft. 

The great advance in rockets repre- 
sented by the V-2 and the WAC 
rockets is the use of a liquid-propellant 
motor. It is this type of rocket engine 
that will be used in the great rockets 
of the future for space travel. 

The liquid-propellant rocket motor 
develops forward thrust by the rear- 
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Maximum range ....... 230 mi. 
Weight, unfueled ....... 10,000 Ibs. 
Weight, fueled ......... 28,380 Ibs. 
Weight of war head...... 2,230 Ibs. 
|" RSS ee 8,304 Ibs. 
Oxygen (liquefied) ..... 10,800 Ibs 
Over-all length ........ 46.05 ft. 

Body diameter ......... 5.41 ft. 

Width across fins....... 11.69 ft. 

Fuel capacity ......... 2.500 gals. 
Maximum velocity ....3,800 m.p.h. 











Vital statistics of the V-2. 


ward expulsion of combustion products 
at supersonic velocity. The rocket 
motor, as distinguished from current 
aircraft power plants of the jet-propul- 
sion or propeller type, does not operate 
on atmospheric oxygen but depends 
upon a supply carried with the motor. 
The oxygen is furnished by an oxygen- 
yielding compound, known as _ the 
oxidizer. The fuel may be any hydro- 
carbon, both it and the oxidizer being 
known as the propellants. 

As shown in the diagram of the 
“regenerative” motor, fuel and oxidizer 
are burned in the combustion chamber, 
converting thermal energy into high- 
pressure gases that are ejected from the 
exit nozzle. Both fuel and oxidizer are 
liquids. These motors are surprisingly 
smal! for the amount of thrust de- 
livered, because separate tanks are re- 
quired for the propellants. A motor of 
1o0-pound thrust fits in the palm of 
the hand. 

An analysis of the over-all efh- 
ciency versus speed for a conventional 
engine with propeller as compared with 
a liquid-propellant rocket motor shows 
that the rocket motor is better than the 
best conventional type when it is oper- 
ated in the proper speed range near its 
exhaust-jet velocity. This is possible be- 
cause one hundred per cent propulsive 


efficiency is obtained for the rocket 
where the airplane propeller utilizes 
only about eighty per cent of the avail- 
able shaft power. 

The German V-2 rocket represents 
the first successful attempt to build a 
large-scale projectile with a_liquid- 
propellant rocket motor. No doubt 
more efficient rockets, using different 
propellants and including many radical 
designs, will be built in the future. But 
the V-2 itself is a radical departure 
from conventional rocket thinking; it is 
for this reason that it is being studied at 
White Sands. 

The rocket stands in a vertical posi- 
tion on a concrete platform or hard 
surface. A turbine, driven by gas gen- 
erated from concentrated hydrogen 
peroxide mixed with a calcium per- 
manganate solution, powers the pumps 
that force the liquid oxygen and alcohol 
into the combustion chamber. This mix- 
ture is then ignited by remote control. 

Once ignited, the mixture of oxygen 
and alcohol continues to burn violently. 
The energy so liberated creates a thrust 
of about twenty-six tons, which propels 
the rocket. 


THE V-2z starts by climbing vertically, 
but a gyroscope control within the 
projectile automatically moves the con- 
trol vanes, causing the unit to curve 
away from the vertical toward the 
target. The mechanism is so arranged 
that the rocket points upward at an 
angle of forty-five degrees about one 
minute after launching, and at this time 
the fuel supply is cut off either by re- 
mote control from the ground or by 
automatic instruments in the rocket. 
The point at which fuel cuts off 
determines range. If fuel burns for a 
long time, high speed and long range 
result. If it burns for a shorter time, 
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Liquid propellant “regenerative” rocket motor. 
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Three reaction-type power plants. 


speed is less and range correspondingly 
decreases. Since the rocket points up- 
wards at 45 degrees when fuel cuts off 
and travels at about 3,000 miles an hour, 
it continues upward following the path 
that wouid be taken by a shell fired at 
this angle. There is little air resistance 
in the upper regions, and the rocket 
eventually reaches a height of over 
sixty miles above the earth’s surface (for 
a normal trajectory) and comes down 
still following the parabolic path a shell 
would take. 

American research in_ liquid-fuel 
rockets has resulted in the so-called 
WAC | series—the WAC Private, 
WAC Corporal, and WAC Sergeant 
rockets. Developed independently of 
the German V-2 rockets by the Army 
Ordnance Department and the Cali- 
fornia Institute of Technology, the 
WAC Corporal is the outstanding 
member of the series. 

Unlike the V-2, the WAC Corporal 
has no control system except for three 
stabilizing fins. It is launched vertically 
from a triangular 100-foot tower and is 
boosted during the first moments of its 
flight by a solid-fuel step rocket. The 
latter is reported to be the Tiny Tim 
rocket, but this report has not been 
commented on by military authorities. 
The step rocket brings the WAC to 
supersonic speed in o.6-second, then 
falls away to let the liquid-fuel motor 
carry on alone. 

The Corporal is one foot in diameter, 
16 feet long, and weighs 700 pounds at 
launching. About half this weight is 
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oxidizer and fuel. Its body is made of 
steel, aluminum, and magnesium. 

Although full technical details of the 
WAC have not been disclosed, it is 
known that its motor is basically similar 
to that of the V-2, except that the fuel 
and oxidizer used are different. Aniline 
is the fuel, and nitric acid is the oxidizer, 
analogous to the liquid oxygen in the 
V-2. This fuel was chosen because the 
WAC Corporal was originally intended 
for use as an antiaircraft rocket; it was 
felt that liquid oxygen would evaporate 
and thus would not be suitable for 
“sudden” firing. 

An improved model of the WAC 
Corporal, to be known as the WAC 
Sergeant, is being built by Ordnance. 


THE load any rocket motor must lift 
against gravity and drive against air 
rgsistance is, at each instant, the chassis, 
the pay load, and the unburned fuel 
and oxidizing agent. The possibility of 
lightening the burden of the reaction 
motor by ridding it of its oxygen load 
has long been attractive. If the reaction 
motor travels in the earth’s atmosphere, 
this possibility becomes a “natural.” 
This has led to the development of air- 
stream reaction engines. To simplify 
our discussion, we have reduced all air- 
stream engines to three basic types. 

The power plant of the German V-1 
or buzzbomb is usually called the inter- 
mittent-firing duct engine in Great Brit- 
ain and the pulse jet in this country. 
In this engine the action must be started 
by compressed air or by rapid forward 
motion such as the Germans gave it 
from their buzzbomb launching ramps. 
When head pressure reaches a suitable 
level, the spring-controlled flap valves 
at the forward end of the tube are 
blown open and the air enters the com- 
bustion chamber where it is mixed with 
gasoline and fired. 

The resulting blast blows the shutters 
closed. Expansion then forces: the gases 
of combustion and the column of air 
out the rear, producing a jet. But this 
leaves an area of low pressure in the 
chamber, which automatically opens the 
shutters again. More air comes in, And 
the cycle is repeated. 

The rate of the cycle depends.on.the 
resonance, and hence on_the length of 
the tube, In the German buzzbomb 
engine the tube was about eleven feet 
long and the rate of firing about forty 
times a second. It is because of this reso- 
nance effect that the device has been 
called the pulse jet. 
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The ram jet or athodyd has no moving parts. 


The buzzbomb engine is poor as far 
as efficiency goes, but it is so light and 


simple and so cheap to produce that it # 
may nevertheless have many uses both*= 


in war and in peace. It was well suited 
to driving the German buzzbomb. The 
powerplant of the bomb represented 
only eight per cent of the total starting 
weight of the craft and permitted a 
pay load that represented nearly half the 
launching weight. 

The jet-propulsion engine attempts 
to improve efficiency of the “duct” 
engine by increasing the combustion 
pressure. This is done by diverting some 
of the power of the reaction engine to 
drive a compressor to provide air at 
higher pressure. The shaft of the one- 
or two-stage turbine extends back 
through the combustor to drive a 
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rotary air compressor at the inlet end 
of the engine. It should be remembered, 
however, that in this type of engine 
about two-thirds of the energy of the 
jet is used to keep the cycle going and 
only the remainder is available to pro- 
vide thrust. 

The third type of reaction engine is 
sometimes referred to as the continuous 
duct engine, though it is now becoming 
more familiar under the British name, 
“athodyd,” and the American name, 
“ram jet.” 

The ram jet consists essentially of an 
open pipe. Oxygen is scooped into the 
front opening from the air during flight 
and corhpressed by the speed of the jet; 
fuel is injected and burned; and the 
exhaust streams out the rear opening. 
The impulse thus produced by the 
escaping hot gases thrusts the jet 
through the air at a velocity of from 
800 to 1,500 miles an hour. This engine 
differs from other jet engines in that the 
air is “rammed” into the engine by the 
forward motion of flight rather than by 
a mechanical compressor. 

Since the ram jet has no moving parts, 
no precision machine work is required, 
and it can be produced rapidly and 
cheaply. The low-cost feature is espe- 
cially important for use in expendable 
missiles, 

A minimum speed, which is ap- 
proximately the speed of sound, is re- 
quired before the ram jet will operate 
efficiently. Catapults or auxiliary rockets 
are used to bring the ram up to re- 
quired speed. The reason for this is 
that shock waves, a phenomenon oc- 
curring at supersonic speed, play an 
important part in the propulsive action. 

Fuel consumption and output for 
supersonic flight are enormous, but if 
the problem of attaining speeds in excess 
of 1,500 miles an hour at altitudes up 
to and beyond the maximum for present 
aircraft is to be overcome, the ram jet 
appears to be eminently suitable. 
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Guided Missiles 


Some Devices for Controlling Long Range Rockets 


A CONSIDERABLE quantity of 
information. recently has been re- 
leased on the characteristics of some of 
the guided missiles developed both by 
the allies and the Germans during 
World War II. The more spectacular 
of these are the German V-1, which 
is a type of pilotless aircraft, and the 
V-2, an elliptical-trajectory rocket. 

These two weapons represent ex- 
cellent embodiments of the techniques 
found available during the war for the 
design of guided missiles, and each one 
exhibits characteristics of considerable 
interest in reaching an understanding 
of the basic principles of one of the 
most interesting of the fire-control ap- 
plications of guided missiles—long- 
range surface-to-surface bombardment. 

It will be of value to describe the 
salient features of the stabilization and 
guidance systems of such missiles in 
relation to their performance as 
weapons, since these phases of* design 
may be considered apart from equally 
interesting problems of propulsion and 
aérodynamic design. 

In order for a missile to travel suc- 
cessfully from its launching point to its 
target, it is essential that its progress 
along its trajectory be without oscilla- 
tion or undesirable aérodynamic be- 
havior. At launching it must operate so 
that it takes off in a smooth and pre- 
dictable curve. All accidental disturb- 
ances in its direction of flight must be 
corrected quickly, and the intended di- 
rection of flight must be maintained 
without drift. This is the stabilization 
problem. 


A SECOND requirement of a guided 
missile fire-control system is that guid- 
ance control must be incorporated in the 
missile. A missile might well be stabil- 
ized for straight-line flight and still be 
operationally incomplete. The ground 
system and the internal instrumentation 
of the missile must be so arranged that 
there is an adequate means for con- 
trolling the trajectory in the desired 
azimuth direction and for adjusting the 
terminal range to coincide with that of 
the target. Whether the guidance sys- 
tem is of the dead-reckoning type car- 
ried by the missile or a command type 
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under the control of a ground station 
or some more advanced set of devices, 
it is still an essential feature of the long- 
range fire-control system. 

As a prototype missile around which 
to expand a discussion of suitable instru- 
mentation, suppose we consider a large 
rocket in the V-2 class. Presumably 
newer weapons will exceed the 200- or 
perhaps 250-mile maximum raage of the 
V-2 family, and the details of the new 
designs may well be quite different, 
but many of the basic principles will 
be the same. Such a rocket would con- 
sist of a cylindrical body, a cong 
shaped or ogival nose, various arrange- 
ments of fins or stub wings serving 
mainly for control and aérodynamic 
stability, and a jet motor at the rear end. 


ENTERNALLY, the rocket would con- 
sist of a high percentage of fuel and fuel 
oxidizer, and a war head. Although 
the instruments required for flight and 
propulsion-unit control would be very 
complex in comparison with the re- 
mainder of the rocket, their weight 
would be kept very small in order to 
reduce the dead load. 

Parenthetically, the maximum range 
of a rocket is a very sensitive function of 
the dead load. Thus every means pos- 
sible is used to cut the weight of every 
element and to keep the instrumentation 
to the simplest usable configuration. 

The long-range rocket will, in gen- 
eral, have an arrangement of control 
surfaces like that of the V-2. The con- 
trol during burning of the fuel is 
obtained from four fins of refractory 
material mounted in the throat of the 
jet motor and on movable axes so that 
each can be deflected to cause control 
torques to be transmitted to the body 
of the rocket from the reaction of the 
high-velocity exhaust gases. 

In addition, there will be four 
symmetrical external surfaces with 
movable tabs to obtain stabilization and 
control torques from the external air 
stream. Each of these control surfaces 
will react according to signals derived 
from the control instruments. If the 
control signals are properly derived, the 
control surfaces can cause the rocket to 
take off in a reproducible manner and 
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travel toward the impact point smoothly 
and along the most efficient path, 

In order to examine the stabilization 
problem, suppose that the rocket missile 
has taken off and is traveling in a 
straight line. In the absence of control, 
any the 
atmosphere or from the jet motor will 


transient disturbances from 
cause it to drift off course. In addition, 
there is the probability that at some 
portion of the trajectory the rocket body 
may actually oscillate because it has 
reached an unstable aérodynamic region 
of operation. The stabilization problem 
is concerned with minimizing these 
unwanted motions. 

The gyroscope is the most successful 
of all devices for detecting angular 
motions of a moving body relative to 
space. It is well known that a gyroscope 
is a balanced flywheel rotating at high 
speed so that, if it is mounted in a 
set of gimbals, the axis of this rotor, 
by virtue of its rotational energy, will 
point in a fixed direction in space, offer- 
ing considerable resistance to external 
forces. 

If the axis thus 
direction, the motion it imparts to the 
gimbal rings relative to the body of the 
rocket when the rocket changes heading 
can be detected and used as a measure 
of the deviation of the missile from its 
proper direction. 

Hence part of the control problem is 
that of measuring the deviation of the 
axis relative to a set of gyro- 
amplifying and combining the 


remains fixed in 


missile 
scopes, 
signals, and applying them to the proper 
servo motors to correct 
any departures in di- 
rection. 

In the accompany- 
ing diagram is shown 
a portion of a stabiliza- 
tion system in which 
mounted 





a gyro is 
suitably for the measurement of pitch 
angles. Any deviating motion of the 
missile in the vertical plane results in a 
signal being generated at the indicated 
axis. The 
index is maintained at the proper point 
around the gimbal so that if the rocket 
is proceeding along the normal trajec- 
tory schedule, no signal is generated. 

The deviation signals are amplified 
and sent to a servo motor which might, 
for example, be electrohydraulic as in 
the V-2. An electrical deviation signal 
controls an oil valve to regulate the 
speed of travel of a hydraulic piston. 
With this arrangement, if an error de- 


gimbal signal-measuring 
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Limited proving-ground areas necessitate high-angle rocket shots such as out- 
lined by the trajectory at the left. Normal combat shot has 225-mile range. 


velops in pitch angle, the servo motor 
deflects the control surfaces to develop 
a reaction torque which will tend to 
wipe out the deviation in pitch angle. 

However, a simple servo system such 
as this produces a very bad tendency to 
overshoot, because the system holds the 
control surface deflected to some extent 
until the missile reaches zero angle. 
But at that time the missile has de- 
veloped some rotational velocity about 
that particular axis, and its inertia 
causes it to swing past center in the 
opposite direction. The action of the 
servo system in measuring and wiping 
out this opposite error causes a swing 
back to the center position, and a bad 
oscillation is almost certain to develop. 

The servo designer makes use of 
another parameter under his control 
to alleviate this condition. By the use 
of rate-measuring instruments or signal 
networks, the rate of change of the 
error angle is computed. For example, 
if the error in pitch angle with respect 
to the gyro is being measured electri- 
cally, it is comparatively simple to ob- 
tain electrically the rate of chaage of 
the deviation voltage. 

When this rate signal is added to the 
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first signal which is proportional to 
angular error, a marked change in the 
over-all behavior of the missile occurs. 
The missile behaves as if it were more 
highly damped than before. If an error 
angle begins to appear, the derivative 
element immediately detects the tend- 
ency to change, even before the total 
error is appreciable, and the servo is 
caused to deflect the control surfaces in 
a direction to prevent build-up of the 
error angle. 


EN order to complete the instrumen- 
tation, at least one more free gyro is 
required, and from two such free gyros 
it is possible to measure errors in the 
three principal angles of the missile’s 
attitude: pitch, yaw, and roll. Measure- 
ment of yaw or azimuth angle is of 
course much like that of pitch, except 
that a pair of surfaces in the vertical 
plane are moved in unison to correct 
for azimuth direction. 

It is essential that a rocket be pre- 
vented from rolling if it is to be con- 
trolled in its direction of flight by 
Other- 
wise the same surfaces would not al- 


conventional instrumentation. 
ways affect yaw or pitch respectively. 
In order to prevent any tendency to 
roll about the fore and aft axis, the roll 
signal from the gyros moves one or both 
pairs of control surfaces differentially 
(in opposite directions). This opposi- 
tion of torques from the surfaces causes 
a torque about the long axis which 
opposes any 
aérodynamic unbalance, which would 


motor unbalance, or 


tend to cause spin. 
Although we have spoken of flight 
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along a straight line, it will be appre- 
ciated that the signal indices on the 
gyroscope gimbals may be moved along 
a prearranged plan, or the gyro axes 
may be moved according to a time 
plan, to generate a suitable flight curve, 
and the discussion of stabilization with 
reference to this curve will be much 
the same as for a straight line. 


EN order to fit a stabilized rocket 
into a useful weapon system, consider- 
able control planning in addition to 
mere stabilization is essential. Con- 
sider the flight path of the V-2 rocket. 
The V-2 ascends from a vertical posi- 
tion on a launching table after having 
been carefully aligned in azimuth so 
that the yaw gyro will control the 
trajectory in the azimuth direction of 
the target. 

When thrust is applied from the 
motor, the rocket ascends with grad- 
ually increasing velocity while the 
mechanism controlling the pitch angle 
of the rocket operates according to a 
precomputed time schedule to gradually 
turn it over on a normal trajectory. The 
fuel is fully expended in a small frac- 
tion of the total time of flight, and the 
V-2 is responsive to control only dur- 
ing this burning time, so that we may 
think of the problem as similar to that 
of conventional artillery. 

If the travel under power be con- 
sidered as passage along a tremendously 
long gun barrel, we can see that if the 
rocket is given the correct velocity and 
direction of flight at the time the fuel 
is expended or shut off, it will proceed 
as a free projectile to a predictable im- 


pact point. In fact, a set of trajectory 
curves can be drawn up relating velocity 
and direction of flight in the vertical 
plane to the impact range, just as range 
tables may be computed from the 
muzzle velocity and quadrant elevation 
of a gun-ammunition combination. 

In the V-2, various devices employ- 
ing accelerometers are used so that 
when the proper relation between the 
elevation angle of the direction of flight 
and the velocity has been obtained, the 
fuel is shut off and the rocket proceeds 
as a freely traveling body. 

The elevation angle and velocity vary 
with target range, but since the range 
of the desired target is known long 
beforehand, the equipment can be ad- 
justed according to the desired condi- 
tions well before firing. 

A guidance system based upon this 
concept of the long gun barrel leads to 
a weapon which is completely free from 
hostile radio “jamming” of any kind 
since it receives no external signals. 
Further, the ground installation is rela- 
tively simple. However, the errors in 
aiming increase rapidly with range, and 
there does not seem to be too much 
hope of improving the accuracy above 
that of the V-2, except by increasing the 
complexity of the system. 

Considerable effort can be expected 
from our development agencies to de- 
vise systems to increase the accuracy of 
the truly long-range rockets which are 
likely to be available as the art of 
rocket design progresses. 

One immediately thinks of radar and 
radio direction finding methods as an 
available technique for ascertaining the 
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Simplified pitch axis control system of a V-2 type rocket. 





position of a missile during its flight; 
and if the position is known during 
flight, correcting signals may be sent to 
it to maintain it on the necessary trajec- 
tory. With a range of only 250 miles as 
in the V-2, this appears feasible. How- 
ever, this range is certain to be extended, 
and immediate difficulty arises with 
methods of control involving the propa- 
gation of radio energy. 

The curvature of the earth quickly 
limits microwave radar devices which 
are confined to optical line-of-sight 
paths. Lower frequency radar or radio 
sets which depend upon the bending of 
a ground wave along 
the surface of the earth - 
to larger distances have 
the unfortunate dif- 
ficulty of being too in- 
accurate for all except 
conventional _naviga- 
tion purposes. 

Loran, which has been widely used 
for aircraft and surface vessels, is cap- 
able of an accuracy of no better than 
within perhaps a mile at ranges which 
are not much in excess of 1,000 miles. 
Even this is accomplished with a rela- 
tively complex installation on the craft 
desiring the information. Further, the 
system would be susceptible to jamming 
with relative ease. For reasons such as 
these, the future of radio navigational 
methods looks very pessimistic for the 
long-range surface-to-surface problem. 

As the field is explored for applicable 
navigation methods, it becomes neces- 
sary to consider.one of the oldest naviga- 
tion systems of all—that of measuring 
stellar locations and time. 

One usually associates the execution 
of a series of astronomical position 
measurements with elaborate installa- 
tions of transits on heavy piers, perma- 
nent buildings, and complex timing and 
recording equipment. To eliminate all 
the customarily manual operations even 
on a ground station would represent a 
problem of considerable magnitude. 
However, it is certain that the solution 
will be attempted soon, and success will 
give the owner an important tool. 

In summation, it appears that the 
problems of rocket stabilization are 
fairly well known and can be expected 
to yield to ordinary engineering effort 
as the demand arises. On the other 
hand, the future of guidance systems 
for long-range bombardment is vague, 
and progress will be hindered by 
known difficulties to which satisfactory 
solutions have not yet been disclosed. 
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The new plan _ rejects 
complete amalgamation 
of the services, at least 
for the time being. 
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HERE is no argument about the 
need for a unified executive or- 
ganization for defense. No major war 
can be fought without it. 

Way back in the days of Good Queen 
Anne and the Grand Alliance against 
Lovis XIV of France, Marlborough and 
Godolphin virtually constituted a de- 
fense full executive 
powers. Napoleon was a whole war 


ministry with 
cabinet in himself. The tendency to- 
ward centralization at the highest levels 
in time of war is perfectly natural. 

The problem now, which was not so 
apparent in those far-off days when the 
production of the munitions and instru- 
ments of war was a comparatively sim- 
ple matter, is to achieve and preserve 
that unification in peacetime. It is un- 
necessary to labor the contrast between 
ancient and modern conditions of war; 
it is obvious enough. The real point is 
how far this unification and centraliza- 
tion should go. 

Logically, for a maritime power 
whose military campaigns are usually 
combined operations, it would seem, at 
least, that the navy, army, and air force 
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Britain’s Military Organization 


What Has England Done about Merger ef the Armed Forces? 


should be one service, with one ad- 
ministrative department to run it, one 
chief of staff, one minister, with a 
unified, standardized system of supply 
behind it. Why not? 

It is fortunately not my _responsi- 
bility to decide on this issue; but it may 
be useful to see how far the latest Brit- 
ish proposals for the central organiza- 
tion of defense actually go in the matter. 

As the Prime Minister, Mr. Attlee, 
said in the debate on the proposals, 
“they are essentially evolutionary rather 
than revolutionary.” They have been 
evolved, not without travail, from the 
original nucleus, the Committee of Im- 


perial Defense, established on the 
recommendation of the Esher Com- 
mittee (War Office, Reconstitution 


Committee), which was set up in 1904 
to find a remedy for the defects in the 
British military machine revealed by 
the Boer War. In the words of that 
body’s first report: 

“The British Empire is preéminently 
and 


colonial 


a great naval, Indian, 
power. There are never- 
theless no means for co- 
ordinating defense prob- 
lems, for dealing with 
them as a whole, for de- 
fining the proper func- 
tions of the various ele- 
ments, and for ensuring 
that, on the one hand, peace prepara- 
tions are carried out upon a consistent 
plan and, on the other hand, that in 
time of emergency a definite war 
policy, based upon solid data, can be 
formulated.” 

This Committee of Imperial Defense, 
which into existence under a 
Treasury Minute dated May 4, 1904, 
was an advisory body only. According 


came 


to the political mind of the time, the 
organization had to conform to the 
current conceptions of cabinet govern- 
ment and must not interfere with the 
collective and individual responsibility 
of Ministers to Parliament. However, in 
order to give due w eight to its recom 
mendations, the Prime Minister was 
made the chairman and only permanent 
member. Other persons, ministers, ofh- 
cials, experts, and so on, attended meet- 
ings at his discretion. There was a 
small permanent secretariat to keep 





records and give continuity to the 


proceedings, 

It thus had a measure of authority 
and flexibility and handiness. It was 
essentially a data-finding machine, and 
it had no executive power or machinery 
for interservice planning either in peace 
or war. The Admiralty and the War 
Office were each supreme in their own 
sphere, and throughout the War of 
1914-1918 planned and conducted their 
respective operations without any cen- 
tral coérdination. 


THE first step, however, had been 
taken toward centralization; and, with- 
in the limits imposed upon it, in for- 
mulating the principles to govern de- 
policy and in planning the 
transition from peace to war, the Com- 


fense 


mittee of Imperial Defense more than 
justified itself. The next inevitable step 
was made in 1916 with the formation 
of the War Cabinet which provided the 
executive power that had so far been 
lacking. 

Even then, until the very end of the 
war, the tension between the service 
and cabinet conceptions of strategy was 
often near the breaking point. The 
the that 
drama, Lloyd George, Sir William 


memoirs of chief actors in 
Robertson, Sir Henry Wilson, Winston 
Churchill, Sir Maurice Hankey, and 
others, are full of the clash of rival 
temperaments and schools of thought. 

Nevertheless, the Committee of Im- 
perial Defense played its part well; and 
if it is an exaggeration to say that it 
saved the British Empire in two great 
wars, it is certainly true that it made 
success possible, and, under the guid- 
secretaries, Sir 


ance of two 


(now Lord) Hankey, and Sir Hastings 


great 


Ismay, now also a baron, paved the 
way for the new organization, 

After 1918, the War Cabinet was 
abolished, and the Committee of Im 
perial Defense remained, still without 
authority. But with the creation of a 
third service, the Royal Air Force with 
its attendant Ministry, the need for 


During World War II Lieutenant Colonel 
Hope was attached to the British Headquarters 
of Britain 
East. 


Fighter Command during the Battle 
and later India and the Far 
He is an author and editor of not 


served in 
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interservice planning became more ob- 
vious and imperious. 

As a result of the Salisbury Com- 
mittee on National and Imperial De- 
fense in 1923, the Chiefs of Staff Com- 
mittee was instituted in 1924 which 
developed the organization of the Joint 
Staffs system through the years that 
followed up to 1939. 

In 1936, a Minister for the Codrdina- 
tion of Defense was appointed “to as- 
sist the Prime Minister in the task of 
overseeing the rearmament program”; 
he was also deputy chairman of the 
Committee of Imperial Defense. Al- 
though this Minister had an immense 
amount of work to do, he had no con- 
trol over the mobilization and direction 
of the national resources for total war 
and no responsibility for codrdinating 
the actual activities of the three services. 
The post was abolished in April 1940. 


THERE was still, up to the outbreak 
of war, no machinery to enable the 
services to be wielded as one unified 
weapon. Considerable advances, how- 
ever, had been made. For the first time 
industry as a whole was considered in 
its relation to the requirements of war 
production, and the plans that were 
laid in that period did, in fact, enable 
the transition from peace to war to take 
place with remarkable smoothness and 
speed. The frightful deficiencies that 
did exist were not the fault of the or 


ganization. 

When World War II began, the War 
Cabinet was established at once, work 
ing with the Chiefs of Staff Committee 
and various other offshoots of the Com- 
mittee of Imperial Defense. The or- 








ganization was further 
developed by Winston 
Churchill when he be- 
came Prime Minister, 
assuming the title of 
Minister of Defense. 

Two committees were set up, the De- 
fense Committee (Operations) and the 
Defense Committee (Supply). The 
former considered the plans put up by 
the Chiefs of Staff and the Joint Staffs 
and took decisions on behalf of the War 
Cabinet. It consisted of the Prime Minis- 
ter and Minister of Defense (in the 
chair), the Deputy Prime Minister, the 
Foreign Secretary, the Minister of Pro- 
duction, the Service Ministers and 
Chiefs of Staff, with other Ministers 
attending as required. 

The latter body, as its name implies, 
dealt with the programs of production, 
and, of course, was closely connected 
with the new Ministries of Supply and 





Aircraft Production. 

The channel for implementing deci- 
sions was through the Chiefs of Staff 
in their corporate capacity to the com- 
manders in chief of the various theaters. 
The service Ministers themselves, al- 
though associated with the direction of 
the war through their membership on 
the Defense Committee, tended to be 
exclusively concerned with the day-to- 
day administration of their depart- 
ments, the composition, equipment, and 
movement of the various forces, provi- 
sion of reénforcements and supplies, 
and so on. 

Such, described in the briefest and 
most general terms, were the steps that 
led to the present setup for a Ministry 
of Defense, recommended by the British 











Government and adopted in Parliament 
without division on October 31, 1946 
One or two points about this evolu. 
tion are worth noticing. After the first 
decisive step, the movement Was, if 
inevitable, slow and cautious, It has 
taken two world wars to overcome the 
traditional British reluctance to give 
any kind of authority to those in cop. 
trol of military affairs. (By military is 
meant warlike in general, covering ‘the 
navy, army, and air force alike.) 

At all stages, even in the last highly 
centralized phase of World War II, the 
organization was never rigid; there was 
no blueprint of it prepared in advance. 
Its great virtue was its flexibility, which 
allowed for ad hoc variations as the 
need arose. And, in its centralized and 
authoritative periods in the two wars, 
it was informed and_ vivified—one 
might well say electrified—by strong, 
dynamic personalities—Lloyd George 
and Winston Churchill. This human 
and personal factor cannot be over. 
looked. 


THE organization also was governed 
generally by two principles: First, that 
the men whe planned and formulated 
a policy should be the ones to put that 
policy into action; and, secondly, by 
the principle of the subsidiary function 
—that a large body should not take it 
upon itself to do what can be just as 
well done by a lower and smaller body. 
The effect of these principles was to 
cause those responsible for molding the 
organization to resist the tendency to 
unify still further and establish any 
kind of amalgamation of services or 
“Combined General Staff.” 











A formation of British Crusader tanks armed with 6-pounder guns. 








British photo 
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Many people thought that the con. 
tinued separation of services and func- 
tions, especially with regard to plan 
ning, intelligence, supply, and so on, 
was wasteful. They could point to the 
German O.K.W. (Oberkommando der 
Wehrmacht) in support of their ideas. 
The point, however, is that the British 
system, although perhaps not so neat 
and tidy, worked while the German 
arrangement did not. It failed because 





The formulators of the 
present proposals will 
aim at adhering to the 
principles of flexibility 
and common _responsi- 
bility for planning and 
action. 





it did not observe the principles 
enunciated above. 

The formulators of the present pro- 
posals do aim at adhering to the 
cardinal principles of flexibility, com- 
mon responsibility for planning and 
action, and the subsidiary function. 
They depart finally from the old British 
tradition in giving the new organization 
full executive power. To quote the 
White Paper on the Central Organiza- 
tion for Defense: 

“The Government are satisfied that 
the functions of the various parts have 
been defined with sufficient precision 
to enable duties to be carried out ef- 
fectively, while at the same time the 
organization as a whole remains suf 
ficiently flexible to allow the process of 
evolution to continue, as it has through- 
out this century, so that the central 
machinery for defense may be progres- 
sively adapted to changing needs,” 

Mr. Attlee, in his opening speech in 
the debate on the proposals said: 

“In fact, in all planning, there must 
be an intimate connection between the 
people who plan and those who have 
to carry out the plan . . . We have to 
take care to preserve the responsibility 
of Ministers to this House, and, par- 
ticularly, to avoid overloading one 
Minister with a great mass of adminis- 
trative detail.” 

We can now examine the new or- 
ganization, which is admirably sum- 
marized in the White Paper already 
quoted: 
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“(a) The Prime Minister will retain 
the supreme responsibility for defense. 

“(b) The Defense Committee, under 
the chairmanship of the Prime Minister, 
will take over the functions of the old 
Committee of Imperial Defense and 
will be responsible to the Cabinet both 
for the review of current strategy and 
for codrdinating departmental action in 
preparation for war. 

“(c) A new post of Minister of De- 
fense, with a Ministry, will be created. 
The Minister of Defense will be respon 
Parliament for certain sub- 

affecting the three services 


sible to 
jects 

and their supply. In addition, he will 
be deputy chairman of the Defense 
Committee, and he will also preside 
over meetings of the Chiefs of Staff 
whenever he or they may so desire. 

“(d) The Chiefs of Staff Committee 
will remain responsible for preparing 
strategic appreciations and _ military 
plans and for submitting them to the 
Defense Committee, and the Joint Staff 
system will be retained and developed 
under their direction. 

“(e) The service Ministers will con- 
tinue to be responsible to Parliament 
for the administration of their services 
in accordance with the general policy 
approved by the Cabinet and within the 
resources allotted to them.” 

The Prime Minister remains, as al- 
ways, ultimately responsible to the 
nation but he will be 
relieved by a deputy—the Minister of 


for defense, 


Defense, carrying ministerial authority 
—of a good deal of the detailed work 
concerned with the interrelation of the 
three fighting services and their supply. 


FFOR the first time there exists an 
authority to control the codrdination 
of planning, preparation, and training 
for war by the services. The broader 
aspect of national defense, involving the 
whole nation and its resources, civil and 
military, is to be dealt with by the 
Defense Committee under the Cabinet. 

The composition of this committee 
will be the Prime Minister (chairman), 
the Minister of Defense (deputy chair 
man), the Lord President of the Coun 
Foreign Secretary, the Chan- 


cil, the 
cellor of the Exchequer, the three serv- 
ice Ministers, the Minister of Labor, the 
Minister of Supply, and, in attendance, 
the Chiefs of Staff. Other Ministers, 
officers, and officials, will attend as re- 
quired. The regular membership is 
therefore twelve-plus. 

This composition was much criticized 


in debate for being too large and cum- 
bersome. The Chancellor of the Ex- 
chequer was specially objected to on the 
grounds that his presence would put an 
all-too-effective financial brake on de 
fense planning. Without elaborating all 
the arguments on either side, it is 
enough to say that this composition was 
efficiently defended and justified by the 
prospective first Minister of Defense, 
Mr. A. V. Alexander, in the concluding 
speech of the debate in the House of 
Commons. 

The Minister of Defense, apart from 
his duties as deputy chairman of the 
Defense Committee, will be responsible 
for the following functions: 

“(a) The apportionment, in broad 
outline, of the available resources be 
tween the three services in accordance 
with the strategic policy laid down by 
the Defense Committee. This will in- 
clude the framing of general policy to 
govern research and development and 
the correlation of production programs. 

“(b) The settlement of questions of 
general administration 
on which a common 
policy for the three 
services is desirable. 

“(c) The administra- 
tration of interservice 





organizations, such as 
Combined 
and the Joint Intelligence Bureau.” 

With regard to the first function, the 
all-important one of supply, the pro- 
cedure will be briefly as follows: 

The Chiefs of Staff will advise the 
Defense Committee on the strategic re- 


Headquarters 


Operations 


quirements each year. The service de- 
partments will then translate these re 
quirements into terms of men, money, 
and supplies. The Minister of Defense, 
in collaboration with the Chiefs of Staff 
and a standing committee of the three 
service Ministers, who will be served 
and briefed by various interservice con 
sultative committees, will codrdinate the 
results of the several estimates. He will 
Defense 


scheme or ex 


present to the Committee a 


consolidated balanced 
penditure. 

There will be further collaboration 
at this stage with a standing ministerial 
production committee consisting of the 
service Ministers, Minister of Supply, 
and Minister of Labor, presided over 
by the Minister of Defense. This com- 
mittee will be supported by a Joint War 
Production Staff composed of serving 
officers and representatives of the de- 


partments concerned under a perma- 
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nent chairman on the staff of the 
Minister of Defense. These bodies will 
be regarded as subcommittees of the 
Defense Committee and provision is 
made for the codption of other Minis- 
ters—e.g., the president of the Board 
of Trade—as required. 


THE proposals, thus sifted and pre- 
pared, will be presented to the Cabinet 
and then to Parliament by the Minister 
of Defense. It will be the responsibility 
of the respective service and supply de- 
partments to execute in detail the finally 
approved programs. As far as supply is 
concerned, this is done for the Army 
and the Air Force entirely—and for 
the Navy in part—by the Ministry of 
Supply which is, as it were, the central 
contracting organization for the nation. 

The services themselves are repre- 
sented at all levels in that Ministry, 
which places the necessary orders on 
civilian industry and on the Royal Ord- 
nance Factories, of which there are now 
forty-four, as required. 

The Admiralty, apart from certain 
common-user stores, such as some types 
of ammunition, small arms, explosives, 
and administrative stores, still is respon- 
sible for the ordering of its own special 
requirements. It deals not only with 
military supplies but with civilian pro- 
duction of all kinds. All Government 
Ministries are its customers. 

Except that it has absorbed the 
Ministry of Aircraft Production, the 
institution of the Ministry of Defense 
does not appear to necessitate any 
change in its organization or func- 
tions. Ministry officials themselves see 
no reason why it should. 

The second function, dealing with 
matters of common policy, will be 
carried out through the Standing Com- 
mittee of Service Ministers and the 
interservice committees mentioned 
above. This is an important function. 
While it should bring the services to- 
gether, prevent the perpetuation of 
watertight and help 
eliminate service jealousy, it should also 
leave the services with their individ- 
uality, autonomy, and traditions. And 


compartments, 


it observes the principle of the sub- 
sidiary function, The only real alter- 
native to it is the amalgamation, partial 
or complete, of the services. 

There is no reason why it should not 
work. The writer sat on a number of 


interservice committees during the war, 
and it seemed that, while a remarkable 
pitch of codperation was attained in 
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deliberation and decision, the distribu- 
tive machinery for the translation of 
collective decisions into action worked 
as efficiently as possible. 

The authors of these defense pro- 
posals, however, have not entirely ruled 
out the possibility of amalgamation in 
certain directions, such as in the medi- 
cal and chaplains’ services. The subject 
is considered under the third function 
of the Minister of Defense—the admin- 
istration of interservice organizations. 
Some exist already, like the Combined 
Operations Headquarters, the Joint In- 
telligence Bureau, and the Imperial De- 
fense College, the cost of which will 
now be debited to his Ministry. The 
White Paper says here: 

“A study is being made, however, of 
the possible advantages of drawing to- 
gether certain administrative services 
which are now provided separately for 
each of the three fighting services— 
e.g., the medical services—and forming 
a combined organization which would 
provide those services in common for 
all branches of the armed forces. If, as 
a result of this examination, such 
amalgamation were found to be desir- 
able, these common services might at 
a later stage be placed under the Min- 
ister of Defense and administered di- 
rectly by him. His Majesty’s Govern- 
ment have not reached a decision on 
this matter 

Underlining this, Mr. Alexander said 
in the debate: “We shall consider every 
proposal with due regard to the main- 
tenance of professional efficiency and 
the avoidance of duplication of over- 
heads. Very often one may get some 
suggestion for amalgamation which will 





These proposals may be 
considered as a consoli- 
dation of ground already 
won and a jumping-off 
place for the future. 





still leave an administrative department 
to be run in each field of the three 
services; the whole of the facts must 
be carefully examined and weighed up 
in each case.” 

With regard to the Chiefs of Staff 
organization, no change is contem- 
plated. They will continue to deal di- 
rectly and personally with the Cabinet 
and the Defense Committee on all 
strategic matters, using the machinery 
outlined above. 





Two other matters to be considered 
briefly are the question of scientific re. 
search and home security. Research is 
already one of the functions of the 
Ministry of Supply, but there will also 
now be a Committee on Defense Re. 
search Policy. Members will be drawn 
from the service departments and the 
Ministry of Supply. 

Home security will not be one of 
the responsibilities of the Minister of 
Defense, although the Defense Com. 
mittee will ‘link up with a recon. 
stituted Home Defense Committee. 

The question of what the White 
Paper calls “collective defense,” that is, 
the wider aspects of global collaboration 
within the dominions and the colonies 
and under the United Nations, is out. 
side the scope of this article, although 
it was a subject which aroused the 
greatest criticism in debate, and not a 
few misgivings. It has been left by the 
Government, perhaps purposely, in a 
fluid—not to say vague—state, the or- 
ganization, broadly speaking, being 
based on machinery for consultation 
and mutual information. 


FINALLY there is the composition of 
the Ministry of Defense. It is definitely 
the intention, at present, to keep it as 
small as possible commensurate with 
the functions and responsibilities which 
have been described. The principal 
advisers of the Minister will be a 
permanent secretary, a chief staff of- 
ficer, the chairman of the Joint War 
Production Staff, and the chairman of 
the Committee on Defense Research 
Policy, with a joint civil and military 
secretariat. 

To sum up, the new Ministry of 
Defense presents no radical departure 
from previous policy. It is a rational 
development from the original pro- 
posals of 1904 which inaugurated the 
Committee of Imperial Defense. It now 
gives authority to the deliberations of 
the experts and the machinery to carry 
out their recommendations when ap- 
proved. It rejects complete amalgama- 
tion of the services—but for the time 
being only. To quote again the White 
Paper: 

“His Majesty’s Government do not 
reject this conception [of amalgama- 
tion]: it may be that at some stage in 
the future amalgamation might be 
found desirable. They have decided, 
however, that this is a step which could 
not and should not be taken here and 
now.” 
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Month By Month 


Colonel Henry Cabot Lodge, United States Senator from 
Massachusetts, has raised a series of questions about the 
theory and composition of our armed forces. He is without 
doubt the best qualified member of the United States Senate 
to propound such questions and to assay the answers. He 
has come closest of any one thus far in getting down to brass 
tacks—with or without the advice and consent of the brass 
hats—as to the basic principles and policies which must 
underlie our national-security policy, already dangerously 
delayed. But the delay will be less costly if, in the long run, 
we make haste slowly and give utmost attention publicly and 
officially to the correctness of the conclusions rather than the 
speed with which they were reached. 

The Senator, whose military record in peace and in war is 
of outstanding character, addressed his questions to Dr. Karl 
T. Compton, distinguished scientist and educator, who is 
chairman of the President's Advisory Commission on Uni- 
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versal Training. Here are the questions propounded by 
Senator Lodge: 

“1. Is the Government of the United States, acting through 
its legislative and executive branches, organizing the total 
human and material resources of the Nation to provide 
national security against total war? 

“2. Does the Government of the United States possess con 
clusions which are at one and the same time authoritative, 
impartial, comprehensive, and up to date regarding the effect 
of modern science on national security in the light of the facts 
of the world situation and of the capacity of our economy? 

“3. Are these conclusions sufficiently firm to enable the 
American people to tell what are the just demands to be made 
on their money and their man power? 

“4. Do these conclusions include definite information on 
the following points? (a) The effect of recent scientific de 
velopments and future scientific probabilities on the nature 
of air, ground, and sea warfare. (b) The most effective 
method for allocating man power as between industry, labor, 
agriculture, essential scientific research, and other civilian 
occupations on the one hand, and the armed services on the 
other. (c) The method for allocating man power among 
air, ground, and sea forces. (d) The length of service for air, 
ground, and sea forces. (ce) The most effective way to pro 
cure needed man power. (f) The probable importance of 
fifth-column activity and biological warfare in any future 
war. (g) The need for underground installations. 

“*s, What is the present ability of the United States: (a) To 
hold strategic air, ground, and sea bases? (b) To provide 
immediate defense against air and surface attacks? (c) To 
undertake counteroffensive action on all types? (d) To dis 
charge our immediate responsibilities, v/z.; the occupation 
of Germany and Japan, the provision of military forces for 
the United Nations, the support of American foreign policy 
in North China and Trieste, and the maintenance of com- 
munications to overseas bases? (e) To mobilize rapidly? 
({) To eliminate efficiently the deadwood in the personnel 
of the Regular air, ground, and sea services? (g) To get 
quick decisions on matters affecting the air, ground, and 
sea services? 

“6. What is the present degree of American supremacy 


in scientific research and development?” 


EN reply, Dr. Compton said that the commission under his 
chairmanship is considering and attempting to secure au 
thoritative information on most of the subjects raised by the 
Senator since they are inherent in the general problem. In 
accepting the Presidential assignment last November, Dr. 
Compton himself went on record with this very cogent 
observation: 

“I believe that there are other very important aspects of 
national security in addition to a reservoir of citizens with 
military training. These include, of course, our Regular 
Army, Navy, and Air Force, together with the National 
Guard. I think it is especially important that we establish a 
highly mobile striking force equipped with the most power- 
ful weapons which can be devised and highly trained on the 
technical side to use these weapons and prepared on minimum 
notice to strike any place in the world where aggression 
against us breaks out. 

“T, also, am convinced that our security demands an ex- 
ceedingly active, forward-looking, and continuing program 


of research and development on new weapons. If the past 
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war taught us anything about military tactics, it was to the 
effect that no new war will be fought by the old weapons 
and devices, Our security demands that we be in the fore- 
front of new weapon development. 

“It seems to me that the most important problem of na- 
tional security is to determine as best we can the relative 
emphasis which should be devoted to the factors mentioned 
above in order that our country may have the maximum 
military strength in return for the amount of money from 
our national budget which Congress and the country will 
make available for military-security purposes. 

“Therefore, before advocating an all-out program for uni- 
versal military training I think we should have some sound 
basis on which to judge whether the proposed military- 
training program fits in proper proportion into the larger 
program. For example, if the money necessary to operate 
universal military training were so great as to prevent proper 
strength of our permanent armed forces or prevent the 
establishment of a mobile striking force or curtail the pro- 
gram of research and development on new weapons, then | 
would feel that the universal military training program is an 
unwise investment of public funds and effort.” 


HBERE we have, from two eminently qualified experts, the 
closest approach yet attained toward a sound preparedness 
policy in the light of our experiences, our successes and fail- 
ures, and our national and international obligations growing 
out of World War II. At long last the problem of maintaining 
our armed forces is to be viewed as an integrated and not a 
piecemeal undertaking. Throughout these studies it should 
be made abundantly evident to all our people that science 
and industry are equally if not more important segments of 
our national security than man power. 

Indeed, a reading of the war record prompts the belief that 
the development of small strategic and tactical forces—small 
in man power, that is—is far more advantageous than the 
doctrine of the big battalions and that, codrdinately, a dollar 
spent on research and development of the new weapons will 
be worth many spent on universal military training. This is 
particularly true in this atomic age when new inventions and 
discoveries are crowding one upon another. 

Since cost to the taxpayer must be an important considera- 
tion for years to come, an equally cogent observation is that 
the preservation of the national economy must not be over- 
looked in framing the over-all security policy. Taking a leaf 
from the book of the Rt. Hon. Winston Churchill, those 
who decide upon our over-all national-security policy should 
not even unwittingly sit in at the dismemberment of the 
American economic system which outproduced in men and 
munitions the socialist and communist economies of our 
principal allies. 

Senator Lodge has expressed the attitude of countless 
numbers of his fellow countrymen. His logic is sound and 
his expression of it timely. This and the findings of Dr. 
Compton’s commission bid fair to be the closest approaches 
yet made toward a policy of national security which will take 
into consideration all and not merely a few of the essential 
factors. 

It is to be hoped that munition power through long-range 
programs of scientific research and development will come 
out of it all on at least equal terms with man power. To do 
less will be to blind ourselves to one of the gravest and most 
costly lessons of World War II. 






446 








Industrial Leaders To Assist in National Defense Planning — 
Formation of Industry Advisory Committees to aid in na. 
tional-defense planning is under way. The Army-Navy Muni. 
tions Board through its chairman, Richard R. Deupree 
announced it was issuing invitations for candidates for the 
committees which will be comprised of representatives of 
U. S. industry. The committees, when formed, will aid the 
board in planning for future emergencies, in the creation of 
an industrial-mobilization plan, and also in the Army-Navy 
Munitions Board stock-piling program. 

The invitations are being utilized to gather the names of 
the most qualified men in each specialized field. From these 
names will be selected members of the various committees, 
The committees, it is planned, will be representative not only 
of small, medium, and large operators but will also include 
processors and fabricators from the basic materials to the 
finished products. It is also planned that these committees 
will represent the United States regionally. 

The Board is assisted in its work by Government inter. 
agency committees on strategic and critical materials, ma- 
terials requirements, stock-pile storage, iron and steel, copper 
and copper-base alloys, aluminum and magnesium, non- 
ferrous metals, ferrous and nonferrous additive alloys, non- 
metallic minerals, fuels, chemicals, rubber, fibers, forest 
products, textiles, leather, food, etc., and relative subcom- 
mittees and task committees whenever required, 

The committees comprised of representatives of the Gov- 
ernment, whose duties are to make detailed studies of strategic 
and critical materials, including determination of military 
needs, actual or anticipated, in the relative material fields, 
will have parallel committees composed of the selected repre- 
sentatives of the industries involved. The materials group of 
industry advisory committees will advise the Army-Navy 
Munitions Board to what degree the material is critical and 
related problems. 

The materials group of the Industry Advisory Committees 
will be primarily concerned with basic raw and semifinished 
materials. For instance, in the case of iron and steel, repre- 
sentatives of the mining, forging, casting, and milling 
industries will be on the relative committee. When the 
mineral reaches the forged, cast, or rough-finished stage 
and starts its use for a given end item, it ceases to be con- 
sidered a raw material and falis in the realm of the end- 
products group. 

In this case, also, the Board is assisted by Government 
committees on end products and component parts, facilities, 
ordnance, shipbuilding, aircraft, prime movers, transporta- 
tion equipment, construction supplies and equipment, com- 
munications equipment, industrial machinery and equipment, 
technical and safety equipment, miscellaneous products, etc. 

Of immediate concern to the materials group ef com- 
mittees will be the problem of stock-piling, a vast process 
requiring procurement of strategic and critical materials 
either from domestic or world markets, and the storage and 
maintenance of these stock piles so essential to our national 
security. Many of these materials are of domestic origin, but 
the normal domestic productive capacity is not sufficient to 
meet emergency demands during the transition period when 
the national economy is converted early in an emergency. 
Other materials and products are those imported from for- 
eign lands—lands which often cease to be accessible in times 
of war, which, of course, makes it necessary to procure these 
items when most easily available. 
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We Must Limit War 


An Editerial 


HE reasons that prompted the use of the atomic bomb against Hiroshima 

and Nagasaki are clearly and fearlessly stated by the distinguished former 
Secretary of War, Mr. Henry L. Stimson, in the February 1947 issue of Harper’s 
Magazine. It is a story which will engage the attention of strategists, moralists, 
and causists for many an anxious hour. The use of the bomb under the given 
conditions must stand, until another such bomb is dropped with greater loss of 
human life, as history’s most frightening case of the doctrine that the end 
justifies the means. Mr. Stimson is to be commended for his statesmanship in 


disclosing the factors which affected the momentous decision. 


@ But there is a deeper and more pressing question than the use of the atomic 
bomb which confronts the conscience of the world. It is this: Why do we not 
abolish, once and for all, the methods of unlimited war which threaten to bring 
utter chaos to mankind? It makes no difference how powerful the weapon or 
how slight, if we do not immediately return to some sort of limitation of war, 


humanity will soon deteriorate to the ethics of the cave man. 


@ To be more specific, it has been held by moralists from time immemorial that 
civilian populations must be protected in war, that attack upon nonmilitary 
targets is contrary not only to the rules of war but also to the code of fair and 
decent conduct. Unfortunately, that doctrine went out the window in World 


War II. 


@ It makes little difference whether the weapon be atomic or chemical or elec- 
trical; to kill and maim defenseless women and children, the aged and infirm, 
to bombard the hospital and the asylum—these acts are wrong and no casuistry 
can ever make such bombardments right. Thus be it said to the everlasting credit 
of our great Eighth Air Force in its long operations over Europe, that it strove, 


in its pin-point bombing, to strike only against accepted military targets. 


@ The great problem of our time is not the limitation of armaments but rather 
the limitation of their use. If we practice Christian charity and mercy we will 
limit that use and strive to get the nations of the world to follow us. If we are 
unsuccessful, then even the removal of our civilization back to the catacombs 


will be of no avail. 


@ Hereafter, we should not assess atomic weapons in terms of their physical 
values. All-powerful though they be, they are most decidedly secondary to the 
moral necessity that mankind place a limitation on the method of waging a 


just war. 






















, Association A ttairs 


EXECUTIVE COMMITTEE: First Meeting of 
Group Held in New York City 


The first meeting of the recently elected Executive Committee 
of the Army Ordnance Association was held at the University 
Club, New York, on January 30, 1947. Present were: James L. 
Walsh, New York, president; Herbert A. Gidney, Pittsburgh, 


vice-president; Harvey C. Knowles, Cincinnati, vice-president ; 
C. Jared Ingersoll, Philadelphia, director; R. E. Gillmor, New 
York, director; Henry Parsons Erwin, Washington, treasurer ; 
Leo A. Codd, Washington, executive vice-president ; and Hugh C. 
Minton, Washington, director of technical liaison. 

Annual reports were submitted by the treasurer and executive 
vice-president. Policies were considered regarding the activities 
of local Posts, national Divisions, industrial mobilization, and 
research and development. Considerable study was devoted to the 
Association’s budget of receipts and expenditures for 1947. 
The following statements of policy were approved: 

National Activities Divisions: “The Army Ordnance Associa- 
tion, established 1919, consists of many business and professional 
men who, because of experience and ability gained in war and 
in peace, are equipped to assist in the planning for ordnance 
design, procurement, and production in time of national emer- 
gency. To accomplish these purposes with dispatch and efficiency, 
national activities Divisions have been formed in the Association. 
The scope and functions of national activities Divisions and of 
the committees under which these Divisions operate are set forth 
in the Association’s by-laws as follows: 

“*Members of the Association shall also be eligible for member- 
ship in two of the national activities Divisions. These Divisions 
shall be in addition to the several local Posts of the Association 
and shall be devoted primarily to the advancement of knowledge, 
engineering practices, and production techniques relating to par- 
ticular fields of ordnance. 

“ *National activities Divisions shall be organized in conformity 
with conditions in each particular field of activity rather than 
according to any standard pattern. National activities Divisions 
may also be organized to perpetuate the ideals of particular 
military organizations such as those which in the field had 
notable records of battle experience worthy of emulation.’ 

“It is the policy of the Army Ordnance Association to make 
available in an advisory capacity for the national defense of our 
country the best talent and experience of its members who rep- 
resent research and production in their broadest connotation. 
While these men have their own full-time commercial respon- 
sibilities, they are willing nonetheless to give of their time and 
talent to the review and solution of national-defense problems 
in advance of any war in which our country may be engaged. 
The main consideration is that the Association, through the skills 
of these members, is making available to our armed forces the 
advice and counsel of some of the best qualified men in the 
country. These men are not only able and keenly interested but, 
by experience, have an appreciation of the time factor in scientific 
and industrial preparedness as a guaranty of peace. 

“The staff of the Army Ordnance Association is limited neces- 
sarily in that the Association is not a commercial or trade or- 
ganization. Hence the activities of the Association should never 
become operational in character nor should they in any way 
interfere with any operating contacts that now exist between the 


national-defense agencies of Government on the one hand and 
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science, education, and industry on the other. It is necessary that 
these agencies always be free to work directly for research ang 
engineering progress with engineering socicties, universities, and 
all other facilities which naturally undertake research work. Aj] 
these organizations work directly with manufacturers . 


°°'T HE function of the Army Ordnance Association is slightly 
different from any of these. The Association stands side by side 
with the armed forces prepared to give them the benefit of jts 
counsel and review, willing at all times to study and advise on 
any particular problems which may be referred to its committees 
and to act in a general advisory capacity on all subjects related 
to industrial preparedness. 

“Among the more important activities which can be carried 
forward by the Divisions of the Army Ordnance Association 
with the Ordnance Department of the Army are the following: 

“1. To be of utmost assistance to the Ordnance Department, 
the chairmen and members of the various committees in charge 
of activities Divisions can be in close contact with the designated 
representative in the Ordnance Department whose responsibility 
lies in the same field as that of the committee. This representative 
of the Department should be designated by the Chief of Ordnance. 

“2. Problems of varying nature will develop on which the com- 
mittee and members of the Divisions can be of assistance to the 
Ordnance Department. As examples, the Department may bring a 
standing or proposed procedure to the committee for review and 
criticism; it may bring an immediate operating problem and ask 
for study and advice; it may develop a new type of equipment 
which will require studies of production-line techniques, manu- 
facturing standards, training programs, etc., which would be 
undertaken by a commercial company having experience in this 
type of work in peace or in war. In the latter case, the work 
performed may be of such an extensive nature that the same 
would be done under contract with and to be paid for by the 
Ordnance Department. 

“3. National headquarters of the Army Ordnance Association 
will contact commercial companies which did work for the Ord- 
nance Department during World War II with the objective of 
developing closest contact between key personnel of those com- 
panies and current Ordnance problems. To this end it would be 
advantageous to arrange that such companies allot a week or ten 
days each summer during which key personnel would study at 
appropriate arsenals or other Ordnance establishments new de- 
velopments in equipment and techniques so that they may be the 
better equipped to undertake war production in time of emer- 
gency. Such service would parallel that of the National Guards- 
men in summer training camp. 

“4. Since active interest is the basis of the activities outlined 
above, it will be desirable for the Army Ordnance Association 
headquarters to contact the heads of companies which were en- 
gaged on ordnance work during the past five years to make 
certain that they will codperate in the achievement of the above 
objectives.” 

Research and Development: “It has come to the attention of 
the Army Ordnance Association that difficulties have been ex- 
perienced in the negotiation and administration of research and 
development contracts entered into between the Ordnance De- 
partment of the Army and commercial manufacturers. Upon 
investigation it has been ascertained that these difficulties have 
arisen because of certain statutory restrictions on the one hand 
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and the lack of statutory authority on the other to enter into 
contracts of the type acceptable to nongovernmental agencies or 
desirable from the point ot view of the War Department. 

“The statutes referred to may be summed up as follows: The 
jimited authority to negotiate (rather than let by competitive bid) 
qa development contract. There are no provisions for financing 
development contracts and even a prohibition against the ad- 
yance of Government funds. The Miller Act requires bonds in 
Government contracts. Limitations on disbursement of funds exist 
which restrict payments from funds obligated during a fiscal year 
to two subsequent fiscal years and in certain instances to the 
fiscal year of the appropriation. Evidence required by the Gen- 
eral Accounting Office to support reimbursable costs results in 
delays, disallowances, and bad feeling on the part of contractors. 

“While wartime statutes have granted extraordinary powers 
which enable the War Department to overcome most of these 
burdensome restrictions and have resulted in the use of con- 
tractual instruments more acceptable to private industry and non- 
profit institutions, these will expire or be repealed, and research 
and development projects will return to the same status as existed 
prior to the war. 

“The Army Ordnance Association urgently recommends that a 
peacetime system be adopted by the defense services which will 
enable the widest latitude in the prosecution of research and 
development contracts in order that scientific advancement may 
not be hindered by unnecessarily burdensome procedures, due 
regard being had always for the expenditure of public funds. 

“The further that the 
placing research and development contracts on a noncompetitive 
bid basis, already authorized for the Navy Department, be ex- 


Association recommends system of 


tended to the other defense services.” 

In recognition of her outstanding service to the Association, 
especially throughout the difficult days of World War II, Miss 
Florence G. Ferriter was appointed secretary of the Association 
As assistant secretary, she has been in charge of the many activi- 
ties of the national headquarters during the period of the Asso- 
ciation’s phenomenal growth. 

The committee accepted the invitation of Richard C. Deupree 
to meet with the chairman and the members of the Army and 
Navy Munitions Board on March 12, 1947, to review and advise 
the Board on the present status of industrial-mobilization plans 
On that date the Executive Committee will hold its second meet- 
ing of the current year. 


ARTILLERY AMMUNITION COMMITTEE: 
A.O.A,. Division Group Meets At Picatinny 
American industry is proud of the work being done by the 
Army; both industry and 
of America’s 
facilities and 


Ordnance Department of the U. S. 
Ordnance are working as a team; and hundreds 
leading firms are ready and eager to make their 
personnel available to the Chief of Ordnance whenever he is con- 
fronted with a problem which he believes industry could be 
helpful in solving. 

So said Harvey C. Knowles of Procter & Gamble Company on 
January 29, 1947, to a conference at Picatinny Arsenal of mem 
bers of the Artillery Ammunition Division of the Army Ord- 
nance Association, as reported in the Picatinny News. In addi- 
tion to members of the Division, the conference was attended 
by Ordnance officers, officials of the Association, and by technical 
experts of Picatinny. 

“America’s top men all across the country are now available 
for call,” said Mr. Knowles. “Research discoveries which appear 
to be of interest to Ordnance will be brought to the attention of 
the Ordnance Department, and if the Department wants help on 
production problems or advice on methods or procedures, all it 
has to do is request assistance.” 

The conference was the first of a series to be held throughout 
the country to cement codperation between Ordnance, industry, 
and science to the end that the close contacts and outstanding 


March-April, 1947 


teamwork developed during the war will not lapse and that the 
best brains in the country codrdinate their efforts to make cer- 
tain that America will at all times remain in the highest state 
of preparedness as the surest means of averting another war. 

Those attending Mr. Knowles, William Steinwedell, 
Stewart-Warner Corporation, Chicago; H. N. Marsh, Hercules 
Powder, Wilmington; and M. P. Woodward, Procter & Gamble, 


were 


Glendale, Ohio, representing the Artillery Ammunition Division; 
Minton, industrial liaison director, Army 
Ordnance Association, Washington; Brig. Gen. J. L. Holman, 
Col. R. R. Judson, Col. O. M. Jank and A. A. Adelman, Office, 
Chief of Ordnance, Washington; Col. J. G. Holmes, Field Di- 
rector of Ammunition Plants, Joliet, Ill.; and Col. B. R. Olm 
sted, chief, New York Ordnance District. 
Representing Picatinny were Col. W. E. Larned, 
officer; Col. J. P. Harris, chief, Industrial Division; Col. C. R. 


Dutton, chief, Technical Division; Dr. G. C. Hale, chief, Chemi- 


Gen. Hugh C. 


Brig. 


commanding 


cal Branch; and W. Hosking, civilian chief, Industrial Division. 


WESTERN TOUR: Chief of Ordnance Visits 
Army Installations and A.0.A. Posts 
S. Army, 


during an inspection of Ordnance installations in California took 


Maj. Gen. Everett S. Hughes, Chief of Ordnance, U. 


occasion to visit and address several of the local chapters of the 
Army Ordnance Association in that area and en route. He was 
accompanied by James L. Walsh, president of the Association. 

At St. Louis, Mo., on January 6, 1947, a dinner-meeting was 
held under the auspices of Col. Edwin B. Meissner, president, 
St. Louis Post, and was attended by officers of the Post and 
officials of the St. Louis Ordnance District. 

At Denver on January 8th, General Hughes was the principal 
speaker at the annual meeting of the Rocky Mountain Post, held 
in the Silver Glade Room of the Cosmopolitan Hotel, Denver 
James Deere Maitland, former president of the Post, was host 
at a luncheon meeting at which leaders of industry in Denver 
were invited to meet the Chief of Ordnance. 

Following a visit to the Ogden Arsenal, Ogden, Utah, a lun- 
cheon meeting of the San Francisco Post was held at the St. 
Francis Hotel on January 13th under the chairmanship of Charles 
Kendrick, president of the Post. 

At Pasadena on January 14th, General Hughes broke ground 
for the California Institute of Technology-Army Ordnance super- 
sonic wind tunnel. 

On January 15th a joint meeting of the Los Angeles Post, 
A.O.A., the Manufacturers’ Association of California, and the 
Los Angeles Chamber of Commerce was held at which General 
Hughes was the guest of honor and principal speaker. 


GAGES: Association Sponsors First Ordnance- 
Industry Conference 

The first national Ordnance-Industry Gage Conference under 
the auspices of the Gage Division, Army Ordnance Association, 
was held at Lehigh University, Bethlehem, Pa., February 13 
and 14, 1947, under the direction of Thomas T. Holme, associate 
professor of mechanical engineering, who was chairman of the 
committee on arrangements 

Following an afternoon of panel discussions on the American 
gage industry, a dinner meeting was held at the Bethlehem Hotel 
at which Brig. Gen. Henry B. Sayler, chief of the Research and 
Development Service, Ordnance Department, was the principal 
speaker. At this meeting the Lehigh-Bethlehem Post of the As- 
sociation was reactivated. The Post has been inactive due to 
the fact that many of its members were in military service. 
James L. Walsh, president of the A.O.A., presided at the dinner 
meeting. 

The American Gage Industry Session of the conference in- 
cluded greetings by Dr. Martin D. Whitaker, president, Lehigh 
University, and the following addresses: “Gage Materials of the 
Future,” by A. H. d’Arcambal, Pratt & Whitney, Hartford, 


449 








































Conn.; “Gages for National Defense,” by Louis Polk, the 
Sheffield Corporation, Dayton, Ohio; “Methods Engineering and 
Gage Usage,” by E. J. Bryant, Greenfield Tap and Die Cor- 
poration, Greenfield, Mass. 

The session devoted to the rdle of the Ordnance-university 
gage laboratories in education included the following addresses: 
“The Place of the University Ordnance Gage Laboratory in the 
University Curriculum,” by Prof. Orlan W. Boston, Department 
of Metal Processing, University of Michigan, Ann Arbor, 
Mich.; “Services of the University Ordnance Gage Labora- 
tory to Ordnance,” by Brig. Gen. E. E. MacMorland, com- 
manding general, Frankford Arsenal, Philadelphia, Pa.; “Serv- 
ices of University Ordnance Gage Laboratory to Industry,” by 
Prof. Roger L. Geer, Department of Metal Processing, Cornell 
University, Ithaca, N. Y.; “High-Speed Gaging in Mass Pro- 
duction,” by George E. Miller, Jr., chief, Small Arms Ammuni- 
tion Division, Frankford Arsenal. 

Kenneth C. Johnson, a senior in mechanical engineering, was 
elected president of the Post and Everett M. Ashworth, secretary- 
treasurer. 


NECROLOGY 


William Williams, a charter member of the Army Ordnance 
Association and an officer of the Ordnance Department in World 
War I, died February 8, 1947, at his home in New York. Long 
a practicing lawyer in New York, he was formerly United States 
Commissioner of Immigration at Ellis Island. He was beloved 
by a large group of friends among the Ordnance fraternity. 

Born in New London, Conn., the son of Charles Augustus 
Williams and the former Elizabeth Hoyt, Mr. Williams was a 
descendant of the William Williams who signed the Declaration 
of Independence. He was graduated from Yale University in 1884 
and received a law degree from Harvard University four years 
later. He began his legal practice in the law office of Simpson, 
Thatcher & Barnum of New York. Since 1900, except for the 
periods when he was in Government service, he was engaged in 
independent practice of law in New York. 

In 1892 Mr. Williams served by appointment of President 
Harrison as junior counsel in the Bering Sea Arbitration pro- 
ceedings. In 1902, President Theodore Roosevelt appointed Mr. 
Williams Commissioner of Immigration at New York, in which 
office he served until 1905. He held the same post again from 
1909 to 1913 by appointment of President Taft. He was chosen 
by Mayor John Purroy Mitchell as Commissioner of Water 
Supply, Gas, and Electricity of New York City in 1914 and 
served in that capacity until 1917. 

Mr. Williams had a distinguished career in the military service 
in two wars. During the war with Spain he served in the Cavalry, 
later transferred to the Quartermaster Corps in Puerto Rico 
where he attained the rank of major. In World War I he served 
as a lieutenant colonel of Ordnance in the Procurement Division 
at Washington. Since 1916 Mr. Williams had been a vestryman 
of St. Bartholomew’s Church of New York where funeral serv- 
ices were held February 12th. He was also a trustee of the 
Presbyterian Hospital and the Seamen’s Church Institute of 
New York. 

Mr. Williams is survived by his sister, Mrs. William Crozier 
of Washington, widow of Maj. Gen. William Crozier, renowned 
Chief of Ordnance of the United States Army, 1901-1918. To 
Mrs. Crozier the officers and directors of the Association have 
conveyed the sympathies of their fellow members of the Army 
Ordnance Association. 


Col. Harry Scullin, chairman of the Scullin Steel Company, 
St. Louis, founder of the St. Louis Post of the Army Ordnance 
Association and former chief of the St. Louis Ordnance District, 
died at St. Louis February 15, 1947. 

Born at Fort Leavenworth, Kans., October 6, 1867, Colonel 
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Scullin was educated at St. Louis University, St. Louis, Mo and 
Fordham University, New York. His public service includes: 
Operation as general manager of one hundred miles of street 
railway in St. Louis and president of several affiliated companie 

1888-1898 ; president, Scullin Steel Company from 1898 and dn 
man of the board at the time of his death. Colonel Scullin was 
commissioned in the Ordnance Reserve in February 1927 and 
was appointed assistant chief of the St. Louis Ordnance District 
in the following month. 

It was Colonel Scullin who directed the establishment of the 
St. Louis Post, A.O.A., January 18, 1927. He became its first 
president and served in that office for many years. He brought 
into the Post leaders of industry and science of the St. Louis 
area and established for it an enviable reputation of achieve. 
ment. Having served as assistant chief of the St. Louis Ordnance 
District when it was reéstablished following World War I, he 
later became chief of the district and served in that Capacity until 
the advent of World War II. He was a leader in civic affairs 
and was beloved by the entire community where his charities 
were highly effective but little known. His place in the Ordnance 
fraternity will be hard to fill. 


John Marron Dundas, military historian, editor, and linguist 
and for many years a contributor to the pages of this magazine 
died on December 20, 1946, at Staunton, Va. He retired from the 
War Department ten years ago. 

Born in Washington, Mr. Dundas was a descendant of the 
inventor of the Dundas gun. Long employed in the Bureau of 
Marine Design, Office of the Chief of Engineers, U. S. Army, 
he was well known for his historical studies and his scholarship, 
particularly in the field of military history. 


Harry L. Dempster, a leader in the farm-equipment industry, 
and a director of the Nebraska Post, A.O.A., died at Beatrice, 
Nebr., December 7, 1946. President and chairman of the board of 
the Dempster Mill Manufacturing Company, he had served in 
that capacity since 1933 upon the death of his father, Charles B. 
Dempster, who established the company in 1878. 

[In World War II Mr. Dempster and his company took leading 
parts in the production of ordnance equipment. He was an active 
proponent of industrial preparedness and was one of the organ- 
izers of the Nebraska Post in June 1944. Possessed of a fine 
sense of duty to his associates and employees, his association of 
forty-four years with the company contributed to industrial 
progress in peace and to victory in war. 


NOTICE has also been received of the deaths of the following 
members of the Association: H. A. Adams, Baltic, Conn.; W. S. 
Bowling, Canfield, Ohio; Cornelius Casey, Dover, N. J.; A. B. 
Coombe, Pittsburgh, Pa.; Gordon Cooper, Jamestown, N. Y.; 
C. H. Curry, Swissdale, Pa.; W. F. Ehrick, Marion, Ohio; 
S. L. Ehrmon, Little Rock, Ark. ; R. E. Enberg, Worcester, Mass.; 
W. J. Feehan, St. Paul, Minn.; H. I. Finch, St. Louis, Mo.; 
W. A. Givens, Blackenridge, Pa.; Frank Grennor, Springfield, 
Mass.; T. H. Griest, Philadelphia, Pa.; W. S. Harring, Con- 
shohocken, Pa.; E. A. Huvler, Shauk, Ohio; H. J. Kaufmann, 
Reading, Pa.; J. F. Krauser, Chicago, Ill.; R. B. McKinney, 
Wilmington, Del.; R. J. Miller, Bradenton, Fla.; W. T. Morris, 
New York, N. Y.; A. E. Norris, Westfield, N. J.; H. H. Porter, 
New York, N. Y.; H. R. Steelman, Detroit, Mich.; C. H. 
Taylor, Syracuse, N. Y.; G. A. Weston, Pottstown, Pa.; W. C. 
Williams, Jr., Detroit, Mich.; J. D. Wilson, Greenport, N. Y.; 
and J. F. Young, York, Pa. To their relatives and friends, ARMY 
ORDNANCE, On behalf of the Association membership, extends 
condolences. 
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GERMAN ELECTRIC PRIMERS 


One of the most interesting foreign developments in the small- 
arms field during the recent war was the electric primer em- 
ployed by the Germans in aircraft machine-gun ammunition. 

Although electric squibs and detonators have been in use for 
a number of years, the electric primer constitutes an entirely 
new cartridge ignition system. 

The Germans developed electric primers for small-arms am- 
munition early in the war in an attempt to overcome the dif- 
ficulties of synchronized fire from large-caliber aircraft machine 
guns. Prior to 1937, only rifle-caliber (7.92-mm.) machine guns 
were used in installations requiring synchronous fire through the 
propeller arc. These weapons, because of their relatively light 
firing mechanisms and the uniform ignition time of the small- 
caliber cartridge, gave satisfactory performance in such in- 
stallations. 

However, when an attempt was made to employ larger caliber 
weapons for this purpose it was found that, due to the greater 
mass of the bolt, firing-pin, etc., and the longer ignition time of 
the ammunition, the variation in time lag from the instant that 
the firing button was pressed until the bullet passed through 
the propeller arc was too great to permit the use of a conven- 
tional synchronizing system. Further, in turret installations re- 
quiring positive interruption of fire when the gun passes tail 
surfaces or otlier parts of the plane, the control mechanism neces- 
sary with the larger weapons became cumbersome and unreliable. 

This situation developed at a time when the Luftwaffe was con- 
fronted with the prospect of facing the withering fire of the 
caliber .50 Brownings later used with such devastating effect by 
the allied Air Forces. The German Air Ministry was directing 
every effort toward replacing the 7.92-mm. machine guns with 
heavier caliber weapons in all aircraft installations. 

The result was the development of a new firing system based 
upon the use of an electric primer. The first gun to employ this 
system was the 13-mm. MG 131 aircraft machine gun developed 
by Rheinmettal-Borsig. Originally designed to fire conventional 
ammunition, this gun was converted in 1939, after less than 
1,000 had been manufactured, to handle an electrically primed 
cartridge through the use of an electric firing pin and a rather 
complex electrical circuit. 

In spite of the many difficulties encountered, the weapon proved 
reasonably successful and led to a similar modification in 1940 of 
the Mauser MG 151 aircraft machine gun in both 15-mm. and 
20-mm. calibers. By the close of the war the Germans had five 
different weapons in service using electrically primed ammuni- 
tion, including two 30-mm. guns—the MK 103 and MK 108— 
and a requirement had been established by the Air Ministry for 
the use of electric ignition in all aircraft weapons. 

This goal was never reached because of an insufficient produc- 
tion capacity for the larger weapons and the necessary electrical 
equipment, thus resulting in the use of the 7.92-mm. machine gun 
as secondary armament throughout the war. When hostilities 
ceased, however, seven electrically fired guns, in addition to those 
already in service, were in an advanced stage of development, 
ranging in caliber from 13-mm. to 55-mm. 

The importance which the Germans attached to the develop- 
ment of electric ignition for aircraft weapons is evidenced by the 
fact that eighteen organizations were actively engaged in this 
work, including the well-known firms of Mauser, Rheinmettal- 
Borsig, and Deutches Waffen und Munitionsfabriken. 
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The electric primer upon which this extensive program was 
dependent functions by means of a hot wire in much the same 
manner as an electric detonator, and it operates either directly 
from the plane’s electrical system or through an ignition coil 
or condenser. 

No larger than its percussion counterpart, the primer is ex- 
tremely complex, consisting of seven component parts and 
requiring hand assembly. The primer cup has a perforated crown, 
in the center of which is located a metallic contact separated 
from the cup by a molded plastic insulation. 

The inner end of the contact is larger in diameter and is 
recessed on the inside face to hold the so-called “match head” 
which carries the resistance wire and initiating charge. The 
match head itself is roughly picket shaped and is made up of two 
strips of metal foil separated by a thin fiber insulation with the 
resistance wire soldered across the small ends. 

The wire end of the assembly is dipped in an explosive com- 
position and lacquered, in somewhat the same fashion as an 
ordinary household match. A perforated bronze disk holds the 
match head in place on the contact and is in turn retained by a 
small brass washer. The remaining space in the primer is filled 
with priming composition, and the cup mouth is closed with a 
foil disk crimped in place. 

The assembled primer is inserted into the cartridge case in the 
usual manner, and, in operation, the impulse from the electric 





ee | 
Components of the German hot-wire electric primer. Top 
row, left to right: primer cup, contact imbedded in plastic, 


match head. Bottom row, left to right: bronze disk for hold- 
ing the match head, brass retaining washer, foil closing disk. 





firing pin flows through the contact to the lower side of the 
match head. The upper side of the match head being grounded 
to the cup by the bronze disk, the circuit is completed through 
the resistance wire which fuses and initiates the charge. 

When it is realized that the entire primer, in the smaller cali- 
bers, measures only five-sixteenths of an inch in diameter, the 
small size of the component parts and the resulting manufacturing 
problems may well be imagined. In spite of the obvious produc- 
tion difficulties, the primer was developed to a rather high state 
of perfection under normal operating conditions and was manu- 
factured in quantity in several sizes throughout the war. 


How EVER, the hot-wire primer, in addition to being difficult 
to manufacture, had certain other drawbacks, such as erratic 
ignition time at high and low operating temperatures, which led 
the Germans to investigate the possibilities of a high-voltage, 
wireless-type primer. The latter type is not dependent upon the 
heating of a resistance wire but functions by the discharge of a 
high-voltage current through the priming mixture itself which 
such as 


usually contains a conductive ingredient, powdered 


graphite. 
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During the period from 1940 to 1945, of the great variety of 
wireless primers developed and tested at least one gave excellent 
performance under all operating conditions. In addition, these 
primers were much simpler in construction, having only three 
metallic components, and could be machine-assembled, resulting 
in greatly increased production and lower cost. 

Although the Germans considered the wireless primer to be 
far superior to the wire type, it was developed late in the war 
(1944) and was never put into quantity production because of a 
critical shortage of the electrical equipment needed to convert 
the twenty-four volts available in the plane to the higher voltage 
required to operate the wireless primer.—D. H. FarrBanks. 


RIBBON PARACHUTE AIDS 
ROCKET RECOVERY 

Army Ordnance rocket experts announced recently the suc- 
cessful launching of a ribbon-type parachvte from the nose of 
a WAC Corporal rocket which aided in the recovery of the 
missile from a height of 200,000 feet. That is the first time the 
feat had been accomplished in over eighteen months of intensive 
research on the liquid-fueled rocket. 

Col. James G. Bain, chief of the Guided Missiles Branch of the 
Ordnance Department, in checking the results with Col. Ben 
Mesick, in charge of the WAC Corporal program at the Cali- 
fornia Institute of Technology, was informed that “this is the 
first time such a large weight has been lowered by parachute 
from such a high altitude.” Earlier parachute tests had failed. 

The WAC Corporal, though considerably .smaller than the 
German V-2 which the Ordnance Department is firing every two 
weeks at White Sands Proving Ground in New Mexico, never- 
theless has a top speed of close to 2,800 miles an hour. The 
WAC plummets to earth at about 2,000 miles an hour as deter- 
mined by instruments. Its weight, however, is 655 pounds with 
full fuel load as compared with the 14 tons of the V-2 which rose 
to a new altitude of 114 miles last December 17th. 

In the WAC Corporal tests it was decided to slow down the 
missile during descent in order to salvage the rocket and instru- 
ments for study. Heretofore, both the WAC and the V-2 shattered 
as they crashed to earth. On two occasions the V-2 war head, 
filled with scientific instruments designed to study the cosmic 
rays and upper atmosphere, was not recovered. 

A parachute was placed in the nose of the WAC Corporal, 
and steps were planned to pop out the chute by a special release 
mechanism designed by the Ordnance Department. 

Colonel Bain said a clockwork mechanism set off an explosion 
of primacord and the nose of the WAC was ripped off, activating 
the release mechanism for the parachute. At the top of the flight, 
as the WAC tilted to hurtle to the earth, the parachute billowed 
out and lowered the rocket which had consumed all its fuel of 
nitric acid and aniline. The experiment was successful and 
further tests will be conducted along the same lines next spring. 

The WAC Corporal program started in secrecy in 1945 when 
the rocket was developed for the Army by the scientists of Calli- 
fornia Institute of Technology. Colonel Mesick flew back from 
the European Theater of Operations shortly after V-E Day to 
supervise the activity. 

In October 1945, the first WAC Corporal was successfully 
launched and was followed by nine more tests. Research was con- 
tinued and, in November 1946, five of these rockets were fired 
at White Sands. The Army Air Forces collaborated by de- 
veloping and furnishing the special parachutes used in these tests. 

Now that parachutes can operate at such high altitudes and 
can withstand the shock of opening at speeds well into the 
supersonic range without disintegrating, the application of this 
recovery method may, in the foreseeable future, be extended to 
possible use with man-carrying rockets. Future stratosphere 
pilots may be able to bail out of their ships in small pressurized 
cabin capsules to which are attached parachutes that will lower 
them slowly into the dense-air regions where they will be able 
to use their own individual parachutes. 
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ORDNANCE QUIZ 


A Few Brain Twisters To Test Your 
Ordnance Knowledge 


Prepared especially by F. W. Foster Gleason 


MEANY of the Ordnance fraternity feel that they are wel] 
informed on many phases of armament development, both 
modern and historical. But just as “seein’ is believin’” ang 
as “figures don’t lie,” the only way to prove fhis knowledge 
is to put it to the test. So try the following questions op 
your IQ and see if you can come up with a perfect score. 
Check off the answer that you think corresponds most 
nearly to the ordnance meaning of each word or phrase 
in italics and then turn to page 454 for the correct answers 


(1) a bomb ketch—A: a device for releasing bombs 
from an airplane; B: a bombproof shelter for storing 
bombs; C: a mortar ship, used by the British in the War 
of 1812; D: a safety device on bomb fuzes. 

(2) equilibrator—A: 
muzzle weight of gun barrels; B: a device for equalizing 
the cut of machine tools; C: an inspection gage for measur- 
ing uniformity ; D: a device for the synchronization of two 
or more weapons in multiple-gun mounts. 


a device for counterbalancing 


(3) burster—A : the explosive charge of any projectile; 
B: the powder charge of a shrapnel shell ; C: a special type 
of demolition charge; D: an explosive charge used to 
disrupt the body of a chemical shell or bomb. 

(4) brisant—A: having a mirrorlike surface; B: pos- 
sessing great shattering effect; C: being extremely sensi- 
tive to detonation; D: armor of high resistance to penetra- 
tion but of great brittleness. 

(5) The device which enables the tires of the DUKW 
(“duck”) to be inflated and deflated while in motion, was 
intended to—A: maintain constant pressure; B: to add to 
the vehicle’s buoyancy when afloat; C: to overcome punc- 
tures and leaks; D: to permit deflation to furnish added 
traction in sand. 


(6) cold-working a gun tube means—A: any machine 
work done on it without application of heat; B: machining 
the chilled steel; C: working the metal in artificially pro- 
duced subzero temperatures; D: applying pressure to the 
bore so as to deform the inner layers of steel. 


(7) bourrelet—A: a type of valve used in counterrecoil 
mechanisms ; B: the machined surface of greatest diameter 
at base of the ogive of an artillery shell; C: the injector 
pump of a Diesel engine; D: a copper gage for measuring 
explosive pressures. 

(8) An Ordnance design becomes “standard” when— 
A: an official declaration is made that the model or item 
is standard; B: official tests for uniformity are completed; 
C: a change of model or item is made to conform to others; 
D: official measurements are made for size and weight. 

(9) The first successful recoilless rifle (“kickless can- 
non’) was used in wartime by an American service in— 
A: 1900; B: 1918; C: 1942; D: 1945. 

(10) tank stabilizer—A: a device to overcome dizziness 
in tank gunner; B: Ordnance Department plan to keep 
ordnance shipments at an even rate of flow; C: a device 
to minimize rolling and pitching of tanks; D: a device to 
steady a tank gun despite motion of vehicle. 
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Ordnance Glossary 











Some Explanatory Notes on the Ordnance 
Department and Ordnance Matériel—Part II 


F. W. Foster Gleason 


THIS compendium of ordnance terms has been compiled as an 
aid to the readers of ARMY ORDNANCE and to all students of 
properly the 


armament in interpreting 


literature. —EpITor. 


echelon: Step formation of organization as (in the Office of 


the Chief of Ordnance) Section, Branch, Division, Service. 

equilibrator: A device which makes easy the elevation of the 
modern gun, particularly when it is at a low angle of elevation: 
made necessary by great preponderance of muzzle weight caused 
by placement of trunnions (which see) near breech to afford a 
greatly increased angle of fire. 

equipment reserve: Supplies which must be procured and 
stored in advance to meet issue demand in the event of activa- 
tion of new units or to meet unforeseen needs. 

explosive: Any chemical compound which burns so rapidly 
that an explosion results. High explosives are used as bursting 
charges in projectiles, mines, and the like. Low explosives are 
used as propellent charges in firearms, rockets, and to delay 
firing in certain fuzes. 

explosive train: The arrangement of a series of explosives, 
beginning with a small amount of sensitive explosive and culmi- 
nating in a greater amount of less sensitive explosive. Usually 
termed “bursting charge,” “propelling charge,” and “igniting 
charge,” according to its purpose. 

feed belt: belt for 
which use this type of cartridge feed. 


Ammunition those automatic weapons 

firepower: The measure of the ability of a unit or of a weapon 
to deliver fire with speed, weight, force, and the like. 

fixed ammunition: A cartridge; a complete round, the com- 
ponents of which are assembled into a rigid unit. All modern 
small arms, and artillery up to and including 5-inch guns, with 
the exception of most mortars, howitzers, and the 120-mm. anti- 
aircraft gun (see semifixed, separate-loading, and separated am- 
munition) use fixed ammunition. 

flak: Antiaircraft fire 
tion of “Flugzeug-Abwehr-Kanone.” ) 

flash hider: A device attached to the muzzle of a weapon and 
used to shield the flash of fire from angle observation and to 
minimize interference with the gunner’s aim. 


(borrowed from the German contrac- 


flashless nonhygroscopic powder (FNH): A type of nitro- 
cellulose powder that does not readily absorb moisture and to 
which partially inert coolants, such as potassium sulfate, have 
been added in order to reduce largely the muzzle flash of the 
using weapon. 

flash reducer: Cotton strips, filled with potassium sulfate and 
black powder, which are tied around the propelling charge of 
certain guns, such as 155-mm., which do not normally use FNH 
powder. 

four-by-four (4x4): A 4-wheeled vehicle with power trans- 
mitted to all of its wheels. 

fuze: A mechanical, electrical, or powder-train device used to 
fire or detonate any explosive at the time and under the cir- 
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terminology of the 





cumstances desired. Projectile fuzes are divided into various 


classes: According to location they are point-detonating (PD) 
or base-detonating (BD); by method of functioning they are 
impact (superquick, instantaneous, nondelay, or delay), time 
(containing a mechanism similar to clockwork or a compressed 
black-powder train), or combination time and impact. The fuze 
carries the bursting-charge firing train consisting of striker- 
initiator-delay element (if present), bore-safe device (if present), 
and detonator-booster which later explodes the main bursting 
charge of the projectile. 

Garand rifle: Officially designated “U. S. rifle, caliber .30 M1.” 
It is an 8-shot, 
weapon. Gas-operated, its power is taken from a muzzle-located 


port drilled in the 


clip-fed, semiautomatic (or self-loading) 


sleeve rather than from the conventional 
bore. Its weight of 8.9 pounds is slightly less than the Spring- 
field’s; its peep sight, adjustable for both elevation and windage, 
is of great advantage to the average user; and the amazing 
case with which the rifle may be disassembled (about twelve 
seconds for ordinary field stripping) is a tremendous aid to 
maintenance. The culmination of thirty-four years of searching 
for a semiautomatic rifle for our armed forces, the Garand was 
adopted in 1936. The first production rifle was issued to troops 
in mid-1937, and it was hurried into mass production (Spring 
field Armory alone, in 1940, produced 13,000 a month and by 
1943, 6,000 a day) in time to equip most of America’s riflemen of 
World War II. 

GOCO plant: A Government-owned, contractor-operated in 
dustrial installation under the supervision of a commanding 
officer designated by the War Department. 

GOGO plant: A 
industrial installation likewise under a C. O 

GOPO plant: A Government-owned, privately operated indus 


Government-owned, Government-operated 


trial installation. 

Grande Puissance Filloux (G.P.F.): A famous heavy-artillery 
weapon of French manufacture (specifically, the 155-mm. gun 
of World War I). 

grouser: A_ track 
from the normal track width, widening the tread for improved 


shoe (detachable or integral) projecting 
traction of track-laying vehicles 

gun: An artillery weapon having a relatively long barrel, flat 
trajectory, and high velocity. In addition to the special-purpose 
types of gun such as antiaircraft, anti-motor-torpedoboat, anti- 
tank, aircraft, and tank (all of which see) most of which were 
used as general-purpose guns in emergency, the designated gen- 
eral-purpose guns of World War II were: the 75-mm. gun 
M1A4—split-trail, high-speed, towed version of the 
French 75 of World War I; MI1AI 


as the “Long Tom” and one of the most effective guns ever 
23 feet in 


famed 


the 155-mm. gun (famous 


built)—a screw-breech gun with a barrel nearly 


length (45 
pounds hurls a 95-pound shell at a muzzle velocity of 2,800 feet 


calibers). Its maximum powder charge of 33.5 


a second to a distance of more than 14 miles. (To be continued.) 


ANSWERS TO “ORDNANCE Qu1Iz” 


(1) C. Ketch-rigged and armed with two 13-inch mortars, five of these 


powerful vessels were engaged in the bombardment of Fort McHenry in 
1814 
(2) A. An equilibrator permits placement of trunnions to rear and 


makes elevation easier. 

(3) D. It is contained in the tube from nose to tail; should not be con 
fused with “booster.” 

(4) B. It is a quality of 
speed of detonation 

(5) D. A similar device was incorporated into the “desert kit” which 
was used in the North African campaign 

(6) D. Sometimes it is called ‘‘autofrettage”’; 
tremendous pressure needed 

(7) B. It does not engage rifling, 
of shell. 

(8) A. 

(9) B. The Davis nonrecoil gun was mounted on naval planes for 
antisubmarine work in World War I. It was of 2.25-inch bore, fired a 
9-pound shell, and ejected a mass of lead shot and grease to the rear 

(10) D. It was of gyroscopic construction 

Rating: 10-9 correct, excellent; 8-7 correct, very good; 6 


some high explosives, resulting from great 


oil is used to build up the 


but its light contact prevents wobbling 


5 correct, fair. 
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Review Staff 





Bric. Gen. DonALp ARMSTRONG, military historian, lecturer, 
author, New York, N. Y. 


Cot. GrorcE S. Brapy, consulting engineer, author, editor, Wash- 
ington, D. C. 


F. W. Foster GLeason, military historian, ordnance analyst, 
editor, Washington, D. C. 


Lieut. Cot. CALvin Gopparp, small-arms authority, Washington, 


Capt. MEtvin M. JoHNSON, JR., automatic arms expert, inventor, 
author, Boston, Mass. 


Bric. Gen. R. H. Somers, engineer, ballistician, author, editor, 
Dover, N. H. 


Cort. THomas K. VINcENT, artillerist, engineer, author, Spring- 
field, Mass. 


Current Reprints oF HaArp-To-Finp Gun Books 


DURING the past decade, a new vista has opened for the 
bibliophile with a weakness for arms literature. For copies of 
scarce, out-of-print items normally selling at figures far beyond 
the reach of the average devotee are now available at prices 
within reason. And appearances indicate that to the list of these 
already in being new titles will be added in steadily increasing 
numbers. 

This happy state of affairs has come about not by the imposi- 
tion of OPA ceilings or the discovery of long-forgotten stores 
of rare volumes. The answer is new editions produced by litho- 
graphy—a printing medium much less expensive than the con- 
ventional one involving the use of movable type. Obviously un- 
adapted to original printings where the only material available 
for copying is typescript, it is ideal for duplicating any work 
previously executed in the more familiar and costly manner. 

I think it was L. D. Satterlee, that indefatigable compiler of 
statistical data on American small arms and their makers, who 
was first to break the price jam. His “Catalog of Firearms for 
the Collector,” privately printed in Detroit in 1927, constituted 
such a mine of valuable information that it was an instant sell- 
out. Within a decade, copies were bringing six and seven times 
the original price of around $3.75. Satterlee believed that some- 
thing should be done about this. Therefore, in 1939 he reprinted 
the work lithographically, adding appendices in typescript which 
brought it up to date, and sold the new offering, as I recall, at $5. 
Again the entire edition was snapped up overnight, and today 
arms students must spend months, if not years, waiting for a copy 
to appear on some dealer’s list. 

Others were quick to realize the possibilities of the field in 
which Satterlee had pioneered. In a short time Chapel had re- 
produced and was selling at reasonable figures at least two, if not 
all three, of Sawyer’s set on “Firearms in American History” 
(originally published in 1910, 1911, and 1920), first editions of 
which were, like Satterlee’s, increasing astronomically in value. 
Ned Roberts fell in line (1941) with a new printing of that 
extreme rarity, Chapman’s “American Rifle” of 1848. Mean- 
while, Satterlee had continued the good work, releasing in 1940 
reprints within a single cover of “Ten Old Gun Catalogs,” fol- 
lowed in 1941 by a second compilation embracing fourteen addi- 

tional early catalogs. 
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Since then, Standard Publications, Inc., has produced (1942) 
an excellent reprint of Mann’s, “The Bullet’s Flight from Powder 
to Target” (originally published in 1929) and Samworth has 
made available one of that substantial work, “Gunsmith’s Man- 
ual,” by Stelle and Harrison (1883). And only a few months 
have passed since the appearance, under the imprint of “Shooter 
Publications” (New York), of a lithograph of Heaton’s “N 
on Rifle Shooting” (London? 1864?). 

Now we witness the release of four more publications of this 
class by Standard Publications, Inc., a firm in a position to 
carry the work forward on a grand scale. The titles chosen are 
Baker’s “Remarks on the Rifle” (eleventh edition, London, 1834), 
Bosworth’s “Treatise on the Rifle, Musket, Pistol, and Fowling 
Piece” (New York, 1846), Deane’s “Manual of Fire Arms” 
(London, 1858), and Clephan’s “Outline of the History and De. 
velopment of Hand Firearms” (London, 1906). These new print. 
ings are priced respectively at $6, $4, $6, and $3. 

With the Baker item I have long been familiar. My personal 
copy is of the fifth edition (1813) and a much less comprehensive 
work (only 32 pages and several color plates) than the thir. 
teenth which runs to 269 pages, plus the original plates. In the 
reprint these are, by reason of the mode of reproduction, unfor- 
tunately not in color. Baker, who developed the weapon issued to 
the British Rifle Brigade in the early 1800's, is naturally an ardent 
advocate of his (flintlock) product which continued in official 
use until supplanted by a percussion type, the Brunswick, in 1836, 
The new printing of his volume is a clean job and full of meat 
for the arms antiquarian. 

With the Bosworth work I am ashamed to confess no famil- 
iarity though I thought I knew, by title at least, all books on 
small arms printed in America since 1800. It is an interesting 
little work of 113 pages, full of sound advice to the user of the 
rifled tube, advice well worth perusal by the sportsman of today. 
The text is followed by advertising descriptive of contemporary 
offerings from the press of the original publisher. Thus, a copy 
of “The Language of Love, with Hints on Courtship” fetches 
the modest figure of 31 cents, while Napoleon’s Maxims (as 
translated by Colonel D’Aguilar) may be had for half a dollar! 

Deane’s work (286 pages) embraces a short history of 
projectile weapons and explosive agents, followed by detailed 
discussions of contemporary small arms including the “Colt 
Revolver” and the “Needle Musket.” The best known of the 
four volumes now reprinted, it is really a compendium of in- 
formation on small firearms as of 1858 and quite similar in 
coverage to early editions of the “British Textbook of Small 
Arms,” recent printings of which (and the earlier ones as wéll) 
are now so much sought after. 

Clephan’s little volume of 66 pages offers a most readable and 
well-documented outline of the development of hand firearms 
over the first 200 years of their existence—roughly 1300- 
1500 A.D. Most of its numerous illustrations, having appeared 
in other treatises on early types of gunpowder-actuated weapons, 
will be familiar to students of that period, and the reason for this 
is obvious. For so few specimens of really primitive types have 
been preserved that each must serve, again and again, to orna- 
ment the text of every new author who explores the field. 


Otes 


A CHARACTERISTIC of all these reprints is the clarity of 
the type. Printed in solid black on a dead-white paper, the text ap- 
pears clearer and sharper than that of the originals. This derives 
probably from the fact that the paper used in the latter was of an 
off-white shade. With the yellowing process of age superadded, the 
earlier texts do not approach in clarity those of today’s products. 

Truly is Mr. Satterlee to be commended for having initiated 
a practice which Standard Publications is now carrying forward 
with such vigor and, we hope, success. Any measure which will 
bring rare and useful books within reach of the thin-pursed 
student merits all possible encouragement.—CALvIN GopDaARD. 
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SPRING 
COMPANY 


Offers engineering assistance and specialized 


production facilities for making better quality mechanical 
springs, any type, sizes .005” to 2" diameter wire. 








Our special automatic equipment enables us to eliminate 
operations on many spring jobs—materially reducing costs, 
assuring faster, more uniform production. 


Inquiries invited. Call or write . . 








2100 N. MAJOR AVENUE CHICAGO 39, ILLINOIS 
TELEPHONE: BERKSHIRE 6461 











CARBON and ALLOY STEELS 
of every description 


Bessemer, Open Hearth and 
Electric Furnace Grades 


SHAPES, PLATES, BARS, SHEETS, GAL- 
VANIZED ROOFING & SIDING, CONCRETE 
REINFORCING BARS, TIN PLATE, BLACK 
SHEETS, MANUFACTURING TERNES 


CARNEGIE-ILLINOIS STEEL CORPORATION 
















RUSCO PRODUCTS 


WOVEN MILITARY EQUIPMENT 
Bayonet Scabbards 

Waist Belts 

Machine Gun Ammunition Belts 
Pistol Belts 

Cartridge Belts—Infantry—Cavalry 


AUTOMOTIVE PRODUCTS 
Brake Lining 
Clutch Facings 


WEBBING 
Olive Drab Webbing for all military purposes 


AERONAUTICAL PRODUCTS 
Safety Belts 
Elastic Cord 
Aero Rings 


The Russell Manufacturing Co. 


(Incorporated 1834) 
MIDDLETOWN, CONNECTICUT 





|For years Ex-Cell-O has been known by American industry as head- |e 
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DRILL JIG 


BUSHINGS 









: | quarters for precision-made bushings . . . Ex-Cell-O carries one of the 


largest and most varied stock of drill jig Tiron available in the world. 






EX-CELL-O CORPORATION * DETROIT 6, MICHIGAN 
















Foctnded by Paul Revere for the de- 
fense of the nation, this company 
is always at the command of the 
armed forces, today in peace no 
less than yesterday in war. 
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REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Chicago, IIl.; Detroit, 
Mich.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in principal cities, distributors 
everywhere. 


i a a ae ee ee ae a a oe a 2s 


e2renrnrereeenezeeeeeneeee & 


Listen to Exploring the Unknown on the Mutual 
Network every Sunday evening, 9 to 9:30 p.m., EST. 
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NOW AVAILABLE 
IN WOOD 


ROTABIN 


ROTATING 
STORAGE 
EQUIPMENT 


and 


ADJUSTABLE 
SHELVING 


Keep productioa coaster smoothly with “ROTABINS” and 
ADJUSTABLE SHELVING for complete storage of tools, 
materials, parts, finished products, etc. 


Save time, space, and material—curtail waste—write for 
catalogue to— 


FRICK-GALLAGHER MFG. CO. 


Wellston, Ohio 
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PROFESSIONAL GUNSMITHING. By Walter Howe. Planter 
S. C.: Small Arms Technical Publishing Company. 5 
$6. . 


A VERY comprehensive technical book, this volume Covers 
almost every aspect of gunsmithing and treats every type of 
small arm. It gives full details of finding and Correcting faults 
in firearms and practical remedial measures to repair and keep 
in good condition rifles, pistols, revolvers, and shotguns, 


SVille, 


It is profusely illustrated with drawings and Photographs 
showing the methods of using gunsmithy tools and how to 
handle weapons under almost every condition. For the Practical 
gun lover this book is inclusive enough to be used as a text 
reference.—R. P. HINEs. 


Cott Dracoon Pisrors. By James E. Serven. Dallas; Cay) 

Metzger. 55 pp. $3. 

THERE is no object in devoting many words to a review of this 
book—or booklet, if you will—any more than it was recently 
necessary to convince the Senate that George Marshall was a 
competent man, a sound man, and a conscientious man. 

“Colt Dragoon Pistols” shows the same competence, sound- 
ness, and honest care in its preparation as was manifest jp 
its predecessor by the same author, “Paterson Pistols.” It covers 
its subject with great thoroughness. The illustrations are many, 
finely executed, and profoundly interesting—but no more so than 
the comprehensive text. 

We have in Mr. Serven a relative newcomer to the field of 
arms writers but not of arms authorities. His first two con- 
tributions augur for him a brilliant future. May he live a thov- 
sand years and produce’ a thousand volumes as good as these !— 
CALVIN GODDARD. 


Sotprers’ Atsum. By Col. R. Ernest Dupuy and Lieut. Col. 
Herbert Bregstein. Boston: Houghton Mifflin Company. 
173 pp- $5. 

THis is a collection of photographs depicting the course and 

action of the war in Europe from the initial landings on the 

Normandy coast to the surrender in Berlin. In its limited scope 

the authors have accomplished their aim admirably well, pro- 

viding for a textual continuity that ties the book together in one 
integral story. 

In contrast to the censorship of shocking pictures of war or 
those showing American dead, which was the policy followed 
during the war years, the authors have included a number of 
photographs to show the obscenity and degradation of modern 
conflict, proving the age-old maxim that “no nation ever really 
wins a war.”—PETER FIELp. 


Tue Apmrracties. Washington: U. S. Government Printing 

Office. 150 pp. $0.40. 

THis historical monograph on the conquest of the Admiralty 
Islands between February 29 and May 18, 1944, is the eighth in 
a series of reports published by the Historical Division of the 
War Department Special Staff, to be followed by others on all 
phases of World War II. 

The book demonstrates how the conquest of the Admiralty 
Islands, in which the Ist Cavalry Division played a major role, 
effectively sealed off the enemy-held Bismarck-Solomons area 
from supply and reénforcement, isolating garrisons totaling over 
100,000 troops and bottling up a major segment of the outer 
defenses of Japan’s Pacific Empire—defenses which previously 
had barred allied advance from the Southwest Pacific toward 
the Philippines. 

Every phase of the conquest of the Admiralties is covered, 
from the assault on Los Negros and the battle to hold that beach- 
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displayed before Pearl Harbor.” 
effort to apply that honest realism to the problems of contemporary 
warfare. It is a thorough analysis of the revolution in strategy which 
has been brought about by the atomic bomb and the dev clopment of 


The Revolution in Strategy 
By William Liscomb Borden 


Thousands of men who gave their lives in World War II, 
‘would be alive today had a little more honest realism been 


“There Will Be No Time” 





The Army Ordnance Association Book of the Month for March 
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rockets capable of transoceanic flight. 


Retail price $2.50 


To members $2.13 





LYDIA BAILEY 
By Kenneth Roberts 


This master of historical fiction has never 
better exhibited his special talents than 
in this vigorous tale of adventure in the 
years of the Haitian rebellion and the 
Barbary pirates. 

Retail price $3.00 


OUR SHARE 


By Drew Middleton 
A personal report of war reminis- 
cences, seen through the keen and 
understanding eyes of one of Amer- 
ica’s top reporters—climaxed by a 
sober plea for one world. 
Retail price $3.75 To members $3.19 


To members $2.55 


a success. Retail price $5.00 


THE STRENGTH 
WE NEED 
By George Fielding Eliot 


A well-known military analyst and world 
observer gives his realistic estimate of 
what he considers essential to our security 
in this atomic era pending peace. 

Retail price $3.00 To members $2.55 


Discounts up to 15% 


705 Mills Building 








THE INDUSTRY-ORDNANCE TEAM 
By Lieut. Gen. Levin H. Campbell, Jr. 


ORDNANCE 
ARMY ORDNANCE ASSOCIATION 





SECRET MISSIONS 





Retail price $3.75 


ALL BUT ME AND THEE 
By Brig. Gen. Elliot D. Cooke 


Written in a unique and agreeable sty le, 
here is General Cooke’s frank book about 
his investigation of psychoses and neuroses 
in our wartime Army—with his recom- 
mendations for future handling of the 
problem. 


Retail price $2.75 To members $2.3 
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ev aluating strategic 
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Retail price $2.00 








Order from the 


BOOK SERVICE 


* Washington 6, D. C. 


By Ellis M. Zacharias” 


The Navy's foremost expert on matters 
Japanese ‘offers a penetrating narrative 
of his extraordinary career as an intel- 
ligence officer, culminating in a master 
stroke of psychological warfare. 

To members $3.19 












The definitive account of our ordnance program, and the military-industrial team which made it 
To members $4.00 





THE FUTURE OF 


SECRET 


INTELLIGENCE 
By Dr. George S. Pettee 
A study of the methods of collecting and 
intelligence 


the world conditions of today. 
To members $1.70 


under 


(20% in the case of “The Industry-Ordnance Team”) to members of the 
Army Ordnance Association only, Use the Ordnance Book Service to buy all your books. 
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RAILWAY EQUIPMENT 


AND 


HIGH-GRADE CASTINGS 
FOR ALL PURPOSES 


CARBON & ALLOY STEEL 
BASIC OPEN HEARTH, 
ELECTRIC ARC, DUPLEX 
AND 
INDUCTION FURNACE PROCESSES 





THE SYMINGTON-GOULD CORPORATION 


Works; ROCHESTER & DEPEW, NEW YORK 
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Metal Business Furniture 


METAL DESKS AND TABLES 
GOODFORM ALUMINUM CHAIRS 
METAL FILING CABINET 

STEEL SHELVING 

STORAGE CABINETS 


Branch Offices and Dealers in 
All Principal Cities Are Ready 
to Serve Your Needs Efficiently 


THE GENERAL FIREPROOFING CO. 


YOUNGSTOWN 1, OHIO 
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head, the control of Seeadler Harbor, the attack on Manus Ig 
the landing at Lugos Mission, the capture of Lorengau airdr 

to the capture of the outlying islands—Pitylu, Koruniat, Narilo, 
and Rambutye. 

With an initial force of 1,000 men to the enemy's 4,309, the 
landing force not only overwhelmed the enemy but exacted a 
vastly disproportionate number of casualties from the defenders, 
Against American losses of 326 killed, 1,189 wounded, and 4 
missing, Japanese casualties were estimated at 3,280 killed and 
75 missing—an approximately 10-to-1 ratio. 

Prepared from the best historical records available, including 3 
action reports of our own and enemy forces and interviews With — 
participants, it consists of text, photographs, and accurate action 
maps. The photographs were taken by the U. S. Army Signal 
Corps, the Army Air Forces, the 8th Engineer Squadron, the 
U. S. Navy, and Acme Newsphotos, Inc.—R. E. Lewis, 


Brack Powper SnapsHots. By Herbert Arment Sherlock. 
Huntington: Standard Printing & Publishing Company, § 
49 pp. $5. 

EN this quarto-size volume we meet some two-dozen episodes | 

which highlight the history of the black-powder “shootin’-iron"™ 

exquisitely illustrated and aptly described by the artist-writer, 

Mr. Sherlock. The period covered extends from the early eights 

eenth to the late nineteenth century. While many of the eventgs 

recorded are common knowledge to students of American history, 
the author has cleverly introduced many others of equal import 

in the black-powder saga which have heretofore received inade J 

quate recognition. 

His fidelity to detail in depicting uniforms, weapons, and equip- 9 
ment attests the careful and tedious preliminary studies which 
plainly form the background for this artistically fascinating and | 
historically authentic work. And while I raise an eyebrow at the 
illustration of a smokeless caliber .45 Colt cartridge on the same¥ 
page with the story of the “Buntline Special,” and while Colonel 
Ellsworth’s sword in “Storming the Redoubt” seems to have the 
lines of that carried by a staff officer rather than an infantrymagy 
I shall raise no issue on this point as Mr. Sherlock may be much} 
better documented upon it than I am. 4 

This volume is a radical departure from conventional practice™ 
It is, in effect, a series of twenty-four snapshots taken at as many 
times and places. Their only common bond is that they concern§ 
some event, or period, in the history of black powder. Whether§ 
success will crown such a deviation from what we have come tom 
consider the normal way of fashioning a book remains to be seen} 
Nevertheless, the craftsmanlike manner in which the author hag 
presented his material and his fidelity to detail make this book 
worthy of attention —CALviIN Gopparp. 
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